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1 . SCOPE 


This document contains the design specifications and description 
of the modifications made to the Statistics and Data Transformation 
processors on the Procedure I tape of the EOD-LARSYS system. 

The requirements that were satisfied are specified in the task 
agreement 77-3 titled, "LARSYS/Data Trans format ion Procossor 
Modification" originally dated 6/17/77 and revised 9/12/77 and 
the "EOD-LARSYS System Design Modifications for PCG Transformation 
Requirements" memo, dated 8/24/77. The modification requirements 
were provided by the Research, Test, and Evaluation Branch (RT&E) 
of the Earth Observations Division (EOD) , of NASA/JSC. 

The new modifications to the Statistics and Data Transformation 
processors are found on the LARSYS PCF tapes X03635 and X03597. 
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2 . APPLICABLE DOCUMENTS 


The following documents will serve as references: 

e EOD-LARSYS Users' Document, LEC-3984, March 1977 

e Task Description and Agreement, dated 6/17/77, "LARSYS/Data 
Trams formation Processor Modification" 

e Symat, Covar, Test Procedures for Matrix Calculations by 
W. L. Morris,C. L. Wiginton, and D. K. Lowell, Report #17, 
Contract NAS 9-12777, dated October 1972 

e Principal Component Greenness (PCG) Transformation Requirements 
for LARSYS by R. A. Abotteen 

# EOD-LARSYS System Design Modifications for PCG Transformation 
Requirements, dated August 24, 1977 

• Action document: CAT1, TIRF: 77-0034, (New requirements for 

checking the first eigenvector of the unitary matrix) 




3. SYSTEM DESCRIPTION 


In order to load and execute the DATA-TR processor on the Procedure 
I tape, the DSPLAY, SELECT, and LABEL processors were removed from 
the Map and commented out in the Montor routine. 

This document describes the changes that were implemented into the 
existing Procedure I Statistics and Data Trans formation processors 
to generate and output an optional Greenness and/or Principal 
Component Greenness (PCG) Image. The basic image will continue 
to be a multi-temporal/multi-pass data tape. The result is a 
transformation which will assist in LACIE-type classification. 

The user will be provided the options of: 

a. Filtering raw or sun angle corrected data vectors in the 
Statistics processor, 

b. Using sun angle corrected data in the Data - Transformation 
processor to compute a greenness and/or principal component 
image . 

3.1 HARDWARE DESCRIPTION 
N/A 

3.2 SOFTWARE DESCRIPTION 

3.2.1 SOFTWARE COMPONENT NO. 1 (STAT) 

The Statistics processor, STAT, will be modified to calculate on 
option the mean and covariance matrices from filtered and/or sun 
angle corrected data. These options will be provided if the new 
control cards 'SUNANG' and 'OPTION WATER* or 'OPTION TASSEL' are 
input by the user. 

If the 'SUNANG' control card is present, the channel-oriented sun 
angle bias and gain correction factors will be applied to the cor- 
responding channel component of the raw data vector. 


j 


X T (I) ■ SAGAIN(I) * X R (I) + SABIAS(I) 

where X T (I) ■ the I-th channel component of the sun angle 
corrected data 

SAGAIN(I) » the sun angle gain correction factor for the 
I-th channel 

SABIAS(I) * the sun angle bias correction factor for the I-th 
channel 

X R (I) *» the I-th channel component of the raw data 

The user will have the option of applying one of the following 
filters to the raw or sun angle corrected data vectors: 

a. Water filter - initiated by the input of the 'OPTION WATER' 
control card. (see Appendix A. 2 for the 'Water' filter 
test) 

b. Tassel Cap filter - initiated by the input of the 'OPTION 
TASSEL' control card. (see Appendix A. 2 for the 'Tassel 
Cap' filter test) 

3. 2. 1.1 Linkages 

The STAT processor uses the FORTRAN-V compiler. Uni vac software 
system routines, EOD-LARSYS utility routines, and the C0MBK4 and 
STBASE common blocks. 

See Appendix A for the modifications to be made to the individ- 
ual subroutines. 

3 . 2 . 1 . 2 Interfaces 

The STAT processor interfaces with the EOD-LARSYS execuiive routine, 
MONTOR. 



3. 2. 1.3 Inputs 

The processor requires an MSS data tape (DATAPE) . The default 
tape assignment is the logical unit C (Portran Unit 3) . 


• NEW CONTROL CAROS 


Keyword 
(col. 1) 
8UNANG 


SUNANG 


B-MATRIX 


* B-MATRIX 


THRESHOLD 


Parameter 
(col. 11-72) 

Tape 

(Default - no sun angle 
correction applied) 

® ^ , ... , Hj 

(Default- no sun angle 
correction applied 

Cards 

(Default - none) 


File 

(Default - none) 


a^ , . . . , 

(Default - for 'Tassel 
Cap' filter, 
a x » 100 
&2 ** 8*0 
a 3 *= 6.0 
a 4 *= 10.0 
a,. = 35.0 

for the 'Water 1 filter, 
* 43.0 
a 2 = 12.0) 


Function 

Sun angles will be ex- 
tracted from the ERIPS 
'unload' MSS image tape. 

n^ ■* sun angle for pass 
if l<i<8. Sun angles are 
integer numbers which 
are 5<n^<85. 

The B-Matrix will be 
found on the cards im- 
mediately following this 
control card. 

The subroutine BMFIL 
will be called to read 
the B-rMatrix off of the 
file, BMFILE 

The a^'s are decimal 
(floating point) numbers, 
separated by commas; if 
the user requested a 
'Tassel Cap' filter, j 
must be equal to 5; if 
the 'Water' filter was 
requested, j must be 
equal to 2. 
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Keyword 

BIAS 


OPTION 

OPTION 

* MODIFIED 
Keyword 
(col. 1) 
CHANNELS 


Parameter 

...» 

(Default - * 0.0) 


Tassel 

(Default - none) 


Function 


The b^'s are decimal 
(floating point) numbers, 
separated by commas; the 
bias values will be used 
only if the 'tfassel Cap* 
filter is requested. 

Initiates the Tassel Cap 
filtering. 


Water 

(Default - none) 


Initiates the Water 
filtering. 


CONTROL CARD 

Parameter 

(col. 11-72) 

Data s 1. , . . . , 1 i 
l n 

(Default - n « 30 ) , 
Filter « 

(Default - hone) 


Function 


The 1^’s and nu’s are 

integer channel numbers, 

separated by commas; they j 

must be a subset of the ! 

MSS Image tape. The l^'s I 

will be used in the gen- i 

eration of the mean and 

covariance matrix. The 

m^'s are the channels to 

be used in the user-re- 

quested filter process. 

If the ’Tassel Cap' filter 
was requested, j must be 
equal to 4 (based on 4 
channels/pass) . If the 
•Water' filter was requested 
j must be* equal to 2. 




The function and/or default value of the luilowing 'SIZE* control 
cards will be initialized if the ’SUN ANGLE* control card is 
present: 

1) XHIGH will default to 3000 

2) XLOW will default to 0 

3) XSIZ will default to 101 

4) SPEC BAS will default to min (min (p k j - a k j)) 

ke fields je channels 


Several modifications have been made to the function section of the 
1 SIZE SPEC BAS » I' control card. If the ’SUN ANGLE* control card was 
read in f the 


1) Y - axis increment w*,„i be set equal to { [max (max 

ke fields je channels 


[min (min (p k j - cr^ ))]}/49 +1.0 
ke fields je channels 


2) The range of the Y-axis will be: 

(x min “ SPECBAS, y mx - MX (ma*(p kj + 5]tj >) 

ke fields je channels 



3. 2. 1.4 Output! 

The Statistics processor will continue to output the statistics 
on the default or v.ser- requested SAVTAP file. The default logical 
unit is A (Fortran unit 1) and the default file number is 1. 

The line printer and file output remain unchanged. 

3.2. 1.5 Storage Requirements 
See Appendix A 


3. 2. 1.6 Description 

The Statistics processor, STAT, of the EOD-LARSYS system has been 
modified to optionally calculate and output on SAVTAP a mean vector 
and mixture covariance matrix^ calculated from the optionally 
filtered raw or sun angle corrected data vectors. Several new control 
cards will be implemented in the STAT processor to determine if the 
above calculations are to take place. The presence or absence of 
the ' SUNANG' control card will determine if raw or sun angle corrected 
data vectors are to be used in the generation of the above matrices. 
The user will also have the option of filtering out some data vectors 
from the above calculations by the presence or absence of the 
•OPTION TASSEL 1 or 'OPTION WATER’ control card. 

The new mixture covariance matrix will be used in the DATA-TR 
processor to generate the mixture covariance matrix of the Green 
Image bands. 

3 . 2 . 1 . 7 Flowchart 
Appendix C 

3 . 2 . 1 . 8 Listing 
Appendix E 



3.2.2 SOFTWARE COMPONENT NO. 2 (DATA-TR) 

The Data Transformation processor, DATA-TR, of the EOD-LARSYS 
system has been modified to perform an optional Green Image and/or 
Principal Component Greenness (PCG) Image Transformation (s). The 
addition of a SUNANG control card allows for the sun angle gain and 
bias correction factors to be applied to the raw data before the 
above mentioned tr ans format ion (s) . The Green Image and/or PCG 
image are additional to the current options for performing 
transformations in DATA-TR. 

3. 2. 2.1 Linkages 

The DATA-TR processor uses the Fortran-V compiler, Univac soft- 
ware system routines, EOD-LARSYS utility routines, and the 
INFORM, TRBLCK, and GLOBAL common blocks. 

3. 2. 2. 2 Interfaces 

The DATA-TR processor interfaces with the EOD-LARSYS executive 
routine, MCNTOR. 


3.2. 2. 3 Inputs 


The processor requires an MSS data tape (DATAPE) . The default 
tape assignment is the logical unit C (Fortran Unit 3). 

• NEW CONTROL CARDS 


Keyword Parameter 

(col. 1) (col, 11-72 ) 

OPTION Green 

(Default - Green image 
not generated for out- 
put) 


Function 

The Green image will be 
generated and outout. 



r i 
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Keyword 
(col. 1) 

Parameter 
(col. 11-72) 

Function 



OPTION 

PCG 

The PCG image will be 




(Default - No Princi- 
pal Components Green 
Image output) 

generated and output. 



FORMAT 

Universal 

The transformed data 




(Default - Universal) 

will be output in the 
Universal format. 



FORMAT 

LARSYS 

The Transformed data 




(Default - Universal) 

will be output in the 





LARSYS II format. 



SUNANG 

Tape 

Sun angles will be ex- 




(Default - no sun 

tracted from the ERIPS 

] 



angle correction 

"unload” MSS image tape. 

i 

r 
* \ 
L 


applied) 


| 


SUNANG 

n^, . . . , n j 

n^ = sun angle for pass 

j 



(Default - no sun 

i , l<i<8. Sun angles are 




angle correction 
applied) 

integer numbers, 5<n^<85. 

i 


TRFORM 

OUTPUT/UN IT=N, 

N = the tape's Fortran 




FILE=M 

logical unit number that 

i 



(Default - N=14, 

the new image of trans- 

j 

> 

i, 

i 

I 

\ 


M=l) 

formed data is to be out- 
put on. 

M = the file number that 
the new image is to be 
output on. 

If both Greenness and PCG 
are to be generated, the 
former image will be on 

i 




file M and the latter image 





on file (M+l ) 

\ 

\ 

i 

i 


i 


3. 2 .2 . 4 Outputs 

The Da ta-Trans formation processor will output the transformed/ 
rescaled data on the default or user-requested TRFORM file 
(TRNSFL) and/or unit, (TRFORM) in either the Universal or LARSYS 
II format. The default logical unit is L (Fortran unit 14) and 
the default file number is 1. 

The two additional optional transformed/rescaled data output 
are Green Image and Principal Component Greenness (PCG) Image 
If both Green and PCG images are to be generated, the Green 
image will be output on TRNSFL and PCG on TRNSFL+1. 

3. 2. 2. 5 Storage Requirements 
See Appendix B 

3. 2. 2. 6 Description 

In order to allow the user to optionally generate and output 
raw or sun angle corrected Green Image and/or PCG Image, 
several existing subroutines will be modified. In addition, 
several new subroutines and formulas will also be implemented 
into the Data Transformation processor. 

The scaling parameters MAX, Mlfy and CON calculated in KBTRAN 
will be derived from the sun angle corrected SAVTAP subclasses' 
mean and standard deviation terms when the sun angle correction 
option is requested. 

The new subroutine GETGCV will be called to pull out the mixture 
covariance matrix from SAVTAP. The new subroutine SUNF2 
will provide the sun angle correction parameters. 

The green image will be generated as follows: 

G = Ax + b 

where G = transformed green image vector 

x = raw (or sun angle corrected) data vector 



A « matrix in which each row contains the LI, L2 , or user- 
specified Kauth greenness vector (stored internally in 
BMAT in the 'B-Matrix* format) 

b « default or user-specified bias vector 

The covariance matrix 2* x will be used to generate the Green 
Image's covariance matrix c according to the formula: 

2^, - a £ x a t 


where 



the Green Image's covariance matrix 

the (optionally) filtered raw or sun angle cor- 
rected covariance matrix calculated in STAT 


T 

A » the transpose of the A transformation matrix 

The newly generated covariance matrix will then be 

input into the new subroutine PCMMAT to derive an nxn unitary 
matrix PCM. 

The PCG image will then be generated as follows: 


P = (PCM) G 

where P = n-dimensional PCG image vector (n - number of passes; 
i.e., LANDS^T acquisitions) 


PCM = an nxn unitary matrix obtained from PCMMAT 
G = n-dimensional green image vector 


The currently available options for rescaling the transformed 
data to a range of 0-255 for output will be unchanged. All re- 
scaling options will be available to be applied to the Green 
image and/or the PCG image created as a result of these 
modifications . 




3. 2. 2. 7 Flowchart 


Appendix D 

3 . 2 . 2 . 8 Listing 
Appendix F 
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4 . OPERATION 

The following section describes the modifications made to the 
Statistics and Data Trams formation processors via the added or 
revised control cards. 

4.1 USER DOCUMENTATION 

The following list contains the new or revised control cards 
which were programmed into the STAT and DATA-TR processors. 

The format of these control cards remain in the standard EOD- 
LARSYS format; i.e. the keyword must begin in column 1 and the 
parameter (s) in column 11. The parameter list must end at or 
before column 72. 

Stat: 

• NEW CONTROL CARDS 
Keyword 
(col. 1) 

SUNANG 

SUNANG 


B-MATRIX 


B- MATRIX 

the B-Matrix off of the j 

file, BMFILE ] 

| 
J 

i 

j 



Parameter 
(col. 11-72) 

Tape 

(Default - no sun angle 
correction applied) 

, . . . ,n j 

(Default no sun angle 
correction applied 

Cards 

(Default - none) 


File 

(Default - none) 


Function 

Sun angles will be ex- 
tracted from the ERIPS 
'unload' MSS image tape. 

n^ = sun angle for pass 
i, l<i<j). Sun angles 
are integer numbers 
which are 5<n^£85. 

The B-Matrix will be 
found on the cards im- 
mediately following 
this control card 

The subroutine BMFIL 
will be called to read 
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Keyword 

Parameter 


Function 

THRESHOLD 

, • • • , a j 

(Default - for 'Tassel 
Cap' filter, 
a^ = 100.0 

The a^ ' s are decimal 
(floating point) numbers 
separated by commas; 
if the user requested a 


a 2 * 8.0 


'Tassel Cap’ filter, j 


a^ = 6.0 


must be equal to 5; if 


a. - 10.0 
4 


the 'Water' filter was 


a,- * 35.0 


requested, j must be 


for the 'Water' filter, 

equal to 2. 


a^ * 43.0 
a 2 * 12.0) 



BIAS 

, • . . , b ^ 
(Default - 

b i - 0.0) 

The b^ ' s are decimal 
(floating point) numbers 
separated by commas; 
the bias values will be 
used only if the 'Tassel 
Cap' filter is requested 

OPTION 

Tassel 
(Default - 

none) 

Initiates the Tassel Cap 
filtering. 

OPTION 

Water 
(Default - 

none) 

Initiates the Water 
filtering. 


• MODIFIED CONTROL CARD 


Keyword 
(col. 1) 


Parameter 

(col. 11-72) 

Data = 1., . . ., 1 , 
1 n 

(Default - n = 30), 


Function 

The l.'s and m. 's are 
l i 

integer channel numbers, 
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CHANNELS 


( 


Keyword 


Parameter 


Function 


Filter >» m^, . . .m^ 
(Default - none) 


i 


Data-Tr ; 

• NEW CONTROL CARDS 


Keyword Parameter 

(col. 1) (col. 11-72) 


OPTION PCG 

(Default - No Princi- 
pal Components Green 
Image output) 

FORMAT Universal 

(Default - Universal) 


SUNANG Tape 

(Default - no sun 


separated by commas; 
they must be a subset 
of the MSS Image tape. 
The l^s will be used 
in the generation of 
the mean and covariance 
matrix. The m^'s are 
the channels to be 
used in the user-re- 
quested filter process. 
If the 'Tassel Cap' 
filter was requested, 
j must be equal to 4 
(based on 4 channels/ 
pass) . If the 'Water' 
filter was requested^, j 
must be equal to 2. 


Function 

The PCG image will be 
generated and output. 


The transformed data 
will be output in the 
.1ARSYS II format. 

Sun angles will be ex- 
tracted from the ERIPS 



Keyword 


Function 


SUNANG 


TRFORM 


OPTION 


FORMAT 


Parameter 

angle correction 
applied) 

n^ / • . • , n ^ 
(Default - no sun 
angle correction 
applied) 

OUTPUT/UN I T-N , 
FILE=M 

(Default - N=14, 
M=l) 


GREEN 

(Default - Green image 
not generated for output) 

LARSYS 

(Default - Universal 


"unload" MSS image tape. 

n^ =* sun angle for pass 
i, l5.i<8. Sun angles 
are integer numbers, 
5<n^<85 . 

N * the tape's Fortran 
logical unit number that 
the new image of trans- 
formed data is to be out- 
put on. 

M *= the file number that 
the new image is to be 
output on. 

If both Greenness and PCG 
are to be generated, the 
former image will be on 
file M and the latter 
image on file (M+l) 

The Green image will be 
generated and output. 

The transformed data 
will be output in the 
LARSYS II format. 
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5 . TEST PROCEDURE 


5.1 DESCRIPTION OF TESTS 

Four Statistics processor runs and two Data-Transformation 
processor runs were made to verify the new modifications. The 
output from each of the runs is contained in Appendix G. The 
Lands at I Kauth Greenness vector was used to generate the 
•E-Matrix' in the Data-Transformation runs. In the Statistics 
processor runs, the Landsat I Kauth matrix was used in the 
'Tassel Cap' filter option. 

Test Run one (1) demonstrates the 'Tassel Cap' filter oDtion on 
the generated statistics. The default tassel cap threshold 
values (100., 8., 6*., 10., 35.) and the bias vector (0., 16., 

25., 20.) were used in the trans formation process. 

Test Run two (2) outputs the statistics generated after applying 
the 'water' filter. The default water threshold values (43., 12. 
were used. 

Test Run three (3) illustrates the generation of the 'Green and 
PCG ' images by the histogram method. The Data-Transformation 
run also illustrates the use of the new 'TRFORM' control card. 

Test Run four (4) generates the statistics for sixteen (16) 
channels . 

Test Run five (5) generates sun angle corrected, tassel cap 
filtered statistics. The new 'SUNANG TAPE' control card was 
used. 

Test Run six (6) generates the sun angle corrected 'Green and 
PCG' images. The Data-Transformation run generated the images 
by the statistical method. 


*Ko longer Section 6, except for RTtE; provide only 1 copy attached 
to TPS. 

G> CD 

(System Identifier) (Program/System Title) 


TIRF # 
AD * 
J.O. # 


As, and if, appropriate 


a> 


(Test type) Test Specification 


APPROVAL SHEET 


TEST CONDUCTORS 




COGNIZANT ENGINEER: 
REQUIREMENTS: 

USER: 


7 r. 



0 ^ 62 . < , 


NASA TECHNICAL MONITOR: 
MAINTENANCE fc OPERATIONS: 
LACIE QUALITY ASSURANCE: 
QUALITY ASSURANCE: *’• 


DATE: g/ET/78 , 
DATE! 

DATE: 

DATE! z/l?/??; 


DATE 

DATE: 

DATE: 

DATE: 


! ijM- 


IK 


REMARKS : 


Image Processor 
Support Processor 
NOVA 1200 
Univac 1108 
Etc. 


(T) ASATS 

CAMS 1-100 Hybrid System 
Universal R/W Program 
Color Code Spectral Plots 
Processor 
Etc. 


CT> Acceptance 

Qualification 

Re-Qualifica- 

tion 

Verification 

Etc. 
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APPENDIX A 


TABLE OF CONTENTS 


A. 1 

SOFTWARE 

FOR 

SUBPROGRAM 

NO. 1 

( SETUP 1) 

A. 2 

SOFTWARE 

FOR 

SUBPROGRAM 

NO. 2 

(LEARN) 

A. 3 

SOFTWARE 

FOR 

SUBPROGRAM 

NO. 3 

(SUNF1) 

A. 4 

SOFTWARE 

FOR 

SUBPROGRAM 

NO. 4 

(CLSSPC) 


•al 


A. 1 SOFTWARE SUBPROGRAM NO. 1 (SETUPl) 

The modifications to tha subroutine 8ETUP1 will result in the 
reading and decoding of tha following additional control cards; 

a . SUNANG 

b . B-MATRIX 

c . THRESHOLD 

d. BIAS 

Two new additional parameters will be read and decoded from the 
1 OPTION ' control ct.rd. They are: 

a. OPTION TASSEL 

b . OPTION WATER 

The format of the 'CHANNELS* control card was modified to: 
CHANNELS DATA » . . . ,& n , FILTER * f 1# . . . , f.. 

where the d^'s and f^'s are integers. 

Several new flags were initialized in the subroutine to be 
tested in the LEARN subroutine. The flags that were placed 
in the STBASE common block are: 

a. SAKEY - sun angle key - if on, apply the sun angle correction 

factors to the current raw data. 

b. FKEY - filter key - if FKEY=0 , no filterincr will be 

applied to the data vectors; 

if FKEY=1, the water filter will be 
applied to the data vectors; 

if FKEY=2, the Tassel Cap filter will 
be applied to the data vectors. 

The following dimensioned variables were initialized in this sub- 
routine to be used in the LEARN subroutine: 

a. SSUNAG - the sun angles read from the 'SUNANG' control card 

b. BIAS - the bias vector to be used in the Tassel Cap filter- 

ing process. 
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c. TH - the threshold values to be used in the 'Tassel Cap' 

or 'Water' filtering process. 

d. BMAT - the matrix (in the B-MATRIX format) to be used in 

the Tassel Cap filter test. 

e. FCHN - the channels of the data vector that will be used in 

the user-requested filter test. 


If the flag SAKEY is on (i.e. the 'SUNANG' control card was 
read in), the following default parameter values from the 'SIZE' 
control card will be initialized: 


1) 

XH T GH - 

3000 

2) 

XLOW « 

0 

3) 

XSIZ - 

101 

4) 

SPECBAS 

will defaul 

As 

a result 

of the sun 


4 kj 


- ‘V 1 


kc fields je channels 


modifications have been made in the function section of the 


'SIZE SPECBAS»I' 

control card. The y-axis increment will be computed according 

to the formula [max(max (p^ j + o^j)) " Spcbas]/49 + 1.0, (SPCBAS=SPECEAS) 

ke fields je channels 


In order to display the sun angle corrected spectral plot more 
ccurately 
max (max (p. 


accurately, the y-axis range will be (y jnin = specbas, Y max 


kj 


a. .)) 

k] 


ke fields je channels 


The above changes take place in the subroutine CLSSPC. The 
processor will continue to have 50 y-axis values on the spectral 
plot. 


A. 1.1 Linkages 

SETUP1 is called by the Statistics processor driver program, 
5TAT. 
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The following subroutines may be called by SETUP1: NXTCHR, FIND, 

NUMBER, BMFIL, WRTBM, and FLTNUM. 


A. 1.2 Interfaces 

SETUP1 references the following common blocks: STBASE and GLOBAL. 


A. 1.3 Inpu ,s 

The calling sequence to SETTJP1 remains unchanged. 
• NEW CONTROL CARDS 


Keyword 
(col. 1 ) 

SUNANG 


Parameter 
(col. 11-72 ) 

Tape 

(Default: no SL.n angle 

correction applied) 


Function 

Sun angles will be ex- 
tracted from the ERIPS 
unload MSS image tape. 


SUNANG n x , . . . ,n_. 

(Default: no sun angle 

correction applied) 

B-MATRIX Cards 

(Default: none) 


B-'IATRIX File 

(Default: none) 


THRESHOLD 


(Default: for 

Cap' filter, 
a^ = 100 

a 2 ’ 8 '° 

a 3 = 6.0 

a. = 10.0 
4 


'Tassel 



n^ * sun angle for pass 
i, l<i5.8. Sun angles are 
integer numbers which 
are 5<n^<85. 

The B-Matrix will be 
found on the cards im- 
mediately following 
this control card. 

The subroutine BMFIL 
will be called to read 
the B-Matrix off of the 
file, BMFILE. 

The a^ ' s are decimal 
(floating point) numbers, 
separated by commas; if 
the user requested a 
'Tassel Cap' filter, j 
must be equal to 5; if 
the Water filter was re- 


Keyword 

Parameter 



(col. 1) 

(col. 11- 
a,. « 35.0 

72 

Function 

quested, j must be equal 


for the 11 
a^ * 43.0 
a 2 - 12.0 

Water' filter. 

to 2. 

BIAS 

b^, . . . 

' b 4 

The b^'s are decimal 


(Default: 

b ± = 0.0) 

(floating point) numbers, 
separated by commas ; the 
bias values will be used 
only if the 'Tassel Cap' 
filter is requested. 

OPTION 

Tassel 


Sets the flag (FKEY=2) to 


(Default : 

none) 

apply the 'Tassel Cap' 
filter to the data vectors. 

OPTION 

Water 


Set the flag (FKEY=1) to 


(Default: 

none) 

apply the 'Water' filter 
to the data vectors. 


• MODIFIED CONTROL CARD 

The following control card will replace the current 'CHANNELS' 
format. 


Keyword Parameter 

(col. 1 ) (col. 11-72 ) 

CHANNELS Data = 1 1# . . . , 1 R , 

(Default: n = 30), 

Filter = m^, . . . ,nK 

(Default: none) 


Function 

The l i 's and n^'s are 
integer channel numbers , 
separated by commas ? 
they must be a subset 
of the MSS Image tape. 
The 1^'s will be used 
in the generation of 
the mean and covariance 
matrix. 


3 ^" 


Keyword 
(col. 1) 


Parameter 
(col. 11-72) 


Function 


The ra^'s are the channels 
to be used in the user- 
requested filter process. 
If the 'Tassel Cap' 
filter was requested, j 
must be equal to 4 (based 
on 4 channels/pass). If 
the 'Water' filter was 
requested, j must be 
equal to 2. 


If the 'SUN ANGLE' control card was read in, the following 
default values and/or function will be initialized on the 'SIZE' 
control cards : 


Keyword 
(col. 1) 

SIZE 


SIZE 


Parameter 
(col. 11-72 ) 

XHIGH-K 
0<K< 255 

Default: XHIGH * 220 

(no sun angle) 

XHIGH - 3000 (sun angle) 

XLOW * L 
0<L< XHIGH 

Default: XLOW * 120 

(no sun an§le) 

XLOW « 0 (sun angle) 


Function 

K is an integer which 

sets the maximum 

radiance value which 

will be histogrammed. 

XHIGH becomes X of 
max 

the X-axis of the 
histogram plot. 

L is an integer which 
sets the minimum 
radiance value which 
will be histogrammed. 
XLOW becomes X of 
the X-axis of the 
histogram plot. 
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Keyword 

Parameter 


(col. 1) 

(col. 11-72) 

Function 

SIZE 

XSIZ-K 

Default: XHIGH-XLOW 

(no sun angle) 

101 (sun angle) 

Sets the range which 
will be histogramed; 
maximum range is 101. 

SIZE 

SPECTRAL** I 
0<I<105 

Default: SPECBAS=75 

(no sun angle) 
min (min (M k j " a k j)) 
ke fields je channels 
(sun angle) 

I is an integer which 
sets the minimum radiance 
value on the Y-axis of 
the spectral plot 

(i,e *' Y min ) * 

For no sun angle correction: 


The processor has a fixed j 

Y-axis increment (3) and a j 

fixed number of Y-axis 
values (50) . Using 
SPECBAS , the processor 

j 

determines the Y-axis 1 

range to be: 

Y . =SPECBAS / Y =SPECBAS+150 
mm max 


J 


For sun angle correction: 

The processor will calculate 
the Y-axis increment accord- 
ing to the formula: 

[max (max ( 14 ^ + cr^..)) - 
ke fields je channels 
SPECBAS] /49 +1.0* The range 
for the Y-axis is: 

<Y min = s P ecbas - 


Y = max (max, . 
max K D 


+ o kj » 


ke fields je channels 


A. 1 . 4 Outputs 

Three new additional line printer outputs 
the subroutine SETUP1 : 


have been implemented into 


a. If the Tassel Cap filter was requested but the number of input 
filter channels is not equal to four or the number of input 
threshold values is not five, the following error message 
will be output: 

'The number of input filter channels or threshold values are 
not compatible with the filter option requested-Terminate 
Execution ' . 

b. If the 'Water' filter was requested but the number of input 
filter channels and/or threshold values is not two, the above 
error message will be output. 

c. The subroutine WRTBM will be called to write out the user 
requested 'B-MATRIX' array from the card or tape file. 

d. If the 'Tassel Cap' filter was requested but the user did not 
input the 'B-MATRIX* control card or if the dimension of the 
B-Matrix (KA’JTH filter matrix) is not 4x4 then the following 
error message will be output: 

'The B-Matrix was not input or was not of the right dimension- 
Terminate. ' 

A. 1.5 Storage Requirements 

DATA » 1022g 
CODE 2215 c 

A. 1.6 Description 

The purpose of the SETUP1 subroutine is to read and. analyze all of 

the input processor control cards as well as their parameters. 

As a result of the modifications to SETUP1, the user will be 

given the options to: 

a. Apply the sun angle correction factors to the raw data vectors, 

b. Apply a 'Tassel Cap 1 , 'Water', or no filter to the raw or 
sun angle corrected data vectors, and 

c. Calculate and output the filtered raw or sun angle corrected 
mean and covariance matrix computed over the image data set. 



The covariance matrix will be used in the DATA-TR processor to 
generate a Principal Component Greenness Image. 

A. 1.7 Flowchart 
Appendix C 
A. 1.8 Listing 
Appendix E 
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^ A. 2 SOFTWARE SUBPROGRAM NO. 2 (LEARN) 

The functions that are provided by the subroutine LEARN are to enable 
the user to calculate the mean vector and covariance matrix from 
filtered raw or sun angle corrected data vectors. The new flag 
8AKEY will be tested to determine if the sun angle correction 
factors are to be applied to the raw data vectors. The value of 
the new flag FKEY will determine if Water, Tassel Cap, or no 

filter is to be applied to the data vectors. ] 

A. 2.1 Linkages 

LEARN is called by STAT, the driver program for the STATISTICS 
processing. 

The following subroutines may be called by LEARN: TAPHDR , SUNF1, 

FSBSFL, CMERR , LAREAD, LINERD, FDLINT , MTVEC1 , FLDCOV, FLDSPC, 

FLDHIS , CLSCOV , CLSSPC, CLSHIS , MULSPC, FLDINT, and SETMRG. j 

I 

j 

Note: In order to stay within the core storage limits, several i 

r_ — i 

subroutines were taken out of the main link and copied i 

I 

and remapped into the appropriate processor’s link. 

The subroutines SUNF1 (in LEARN) and SUNF2 (in SETUP 8, 

Data-Tr) are identical as well as MATVEC (in TRHIST, 

KBTRAN, LNTRAN and Data-Tr) and MTVEC1 (in LEARN). 

The subroutines SUNF1 and SUNF2 are identical to the 
existing subroutine SUNFAC except that the two former 
subroutines have the added capability to output the appropriate 
'bias' factors. 


£^30 
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A. 2. 2 Interfaces 


LEARN references the STBASE, GLOBAL/ CQMBK4 and ISOLNK common 
blocks. 


A. 2. 3 Inputs 

The calling sequence to LEARN remains unchanged. 

As a result of the sun angle correction 6ption, the following 
calling sequences have been modified: 

Call Fldspc (Fldmen, .Dev, Fldsav,(l,N) , Dumptr, Idata, Fldnam, Fldvar, 
Title, Nofeat, Fetvec, Spcbas, Sakey) 

Call Clsspc (Avar (1, subno) , Substd (1, subno) , Title, Dumptr, Idata, 
Title, Nofeat, Fetvec, Spcbas, Sakey) 

Call Mulspc (Avar (1, 1), Substd (1,1), SUbdes, Spec (1,1), Idata, 
Nofeat, Fetvec, Spcbas, Sakey) 

A. 2 . 4 Outputs 

The user will know how many data vectors were used in the calcula- 
tion of the mean and covariance matrices from the following new 
line printer output: 

•■XXXXX Points will be used in the field mean, covariance calculations' 
A . 2 . 5 Storage Requirements 

DATA = 31424 g 
CODE = 3304 g 

A. 2. 6 Description 

The modifications that were made to the subroutine LEARN are to test 
the sun angle (SAKEY) and filter (FKEY) flags. 

If the SAKEY flag is on (SAKEY = 1), the following will take 
place : 




a. Test the flag ISUNT. If ISUNT is on (ISUNT - 1), the sun 
angles that relate to the B-Matrix channels will be read 
from the data tape. If ISUNT is off (ISUNT - 0), the sun 
angles were read in SETUP1. The sun angles will be used in 
the sun angle correction process. 

b. The subroutine SUNF1 will be called to output the sun angle 
bias and gain correction factors. 


c. The sun angle correction factors (bias and gain) will be 

applied to the raw data vectors before calculating the mean 
and covariance matrix. 

If the filter flag (FKEY) is equal to: 

a. Zero - the raw or sun angle corrected data vectors will not 

be filtered before calculating the mean and covariance matrices. 

b. One - the 'Water' filter will be applied to the raw or sun 
angle corrected data vectors before calculating the mean 
and covariance. 

The data vector will be filtered if the following holds: 

X 1 " £7§y ( X 2 ) -° and x 2 i t(2) 

where = the radiance value of the f^ component of the 
current data vector. 

f^ = the i— channel value read from the FILTER 

parameter section of the CHANNELS control card, 
tih th 

t^ = the i— user-supplied (the i— parameter read off 
of the THRESHOLD control card) or default (t^= 

43.0, - 12.0) threshold value. 

c. Two - the Tassel Cap filter will be applied to the raw or 
sun angle corrected data vectors before calculating the mean 
and covariance matrices. 


& 
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The following transformation will be applied to each data 
vector before it is filtered. 


- K X + b 


where Y = transformed raw or sun angle corrected data vector, 

K = the matrix input via cards or via the file, BMFILE , 

X = the f^f^ components of the raw or sun angle corrected 
data vector, and 


b * tne user - supplied or default (b^ * 0.0) additive 
bias vector. 


The data vector will be filtered if one of the following holds: 

1. 

2 . 


Y 1 > 4 


Y 2 < *2 


3. 

4. 

5. 


Y 3 < *3 


Y 4 < *4 


Y 4 > *5 


The default threshold values are t.^ = 100.0, t 2 = 8.0, t 3 = 6.0, 
t^ = 10.0, and tj. = 35.0 


A. 2. 7 Flowchart 


Appendix C 


A, 2 . 8 Listing 
Appendix E 
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A. 3 SOFTWARE SUBPROGRAM NO. 3 (SUNF1) 


The new subroutine SUNF1 is a modified version of the existing 
subroutine SUNFAC. While SUNFAC only returns the sun angle gain 
factors, SUNF1 returns both the sun angle gain and bias factors. 

A . 3 , 1 Linkages 

SUNF1 is called by the LEARN subroutine. 

A. 3. 2 Interfaces 

SUNF1 does not make reference to any common blocks. 


A . 3 . 3 Inputs 

The dimensioned variable SABIAS was added to the calling sequence. 
The new calling secruence to SUNF1 is: 

# Call SUNF1 (SUNCOR, SUNANG, FETVEC , NOFEAT, ISUNC, ISUNT, SABIAS) 


Pa rameter 

Dimension 

In/Out 

SUNCOR 

1 

Out 


SUNANG 

1 

In 

FETVEC 

1 

In 

NOFEAT 

1 

In 

ISUNC 

1 

In 

ISUNT 

1 

In 

SABIAS 

1 

Out 


Definition 

The sun angle gain factors 
that correspond to the input 
sun angles 

Array of sun angles 

Array of selected channels 

Number of input channels 

Number of input sun angles 

If ISUNT = 1, read the sun 
angles off of the tape? 
otherwise, do not. 

The sun angle bias factors 
that correspond to SUNANG 


h * 13 


A. 3.4 Outputs 

There are two new line printer outputs: 

a. The sun angle gain factors are: 

xxxxxx xxxxxx xxxxxx 

b. The sun angle bias factors are: 

XXXXXX XXXXXX xxxxxx 

A. 3.5 Storage ReguireTnents 

DATA - 1326 Q 
8 

CODE m, 30 6 8 
A. 3.6 Description 

SUNFl will return the sun angle bias and gain factors that correspond 
to the input sun angle array. 


A. 3.7 Flowchart 
Appendix C 
A. 3. 8 Lx sting 

Aooendix K 
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A. 4 SOFTWARE SUBPROGRAM NO. 4 (CLSSPC) 

Several modifications were made to the existing CLSSPC subroutine 
as a result of the sun angle correction option. 

A. 4.1 Linkages 

The subroutine LEARN calls CLSSPC by way of the entry points s 
CLSSPC, FLDSPC , and MULSPC. 

A. 4. 2 Interfaces 

CLSSPC references the GLOBAL common block. 

A. 4. 3 Inputs 

The flag SAKEY was added to the calling sequence. The new 
calling sequences are: 

• Call CLSSPC (MEAN, SUBSTD, IDVEC, PTRVEC, PLOT, TITLE, NOFEAT, 
FETVEC , SPCBAS, SAKEY) 

• Call FLDSPC (DMBAN, DEV, IDVEC, PTRVEC, PLOT, MEAN, SUBSTD, 
FLDNAM, NOFEAT, FETVEC, SPCBAS, SAKEY) 

• Call MULSPC (MEAN, SUBSTD, JDVEC, PTRVEC, PLOT, NOFEAT, FETVEC, 
SPCBAS, SAKEY) 


Parameter Dimension In/Out 

MEAN 1 In 

SUBSTD 1 In 

DMEAN 1 In 

DEV 1 In 

IDVEC 1 In 

In 



Definition j 

The mean vector (s) 

1 

] 

The standard deviation ; 

array (s) j 

I 

MEAN is set equal to ] 

DMEAN | 

SUBSTD is set equal to 1 

DEV j 

j 

The subclass name i 

PTRVEC (1) - 1, PTRVEC (5) = 1 j 

PTRVEC (2) , (3) , (4) = 0 ] 

i 

i 

j 


PTRVEC 
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Parameter 

Dimension 

In/Out 

Definition 

PLOT 

(4, NOFEAT, 49) 

Out 

The plot information 
array 

TITLE 

1 

In 

The subclass number 

NOFEAT 

1 

In 

The number of channels 
to be used 

FETVEC 

30 

In 

The array of selected 
channels 

SPCBAS 

1 

In 

The minimum radiance 
value on the Y-axis 
of the spectral 
plot 

SAKEY 

1 

In 

The flag to indicate 
if sun angle corrected 
data was used in the 
calculation of the 
mean and standard 
deviation 

FLDNAM 

FLDNAM is not 

used in CLSSPC 


JDVEC 

1 

In 

The subclass name 


A. 4. 4 Outputs 

As a result of the sun angle option, MENLOW may be larger than 
MENHGH; therefore, if the above occurs, the following new 
message will be printed: 

' IN CLoSPC , MENLOW IS GREATER THAN MENHGH - NO PLOTTING 
WILL BE DONE; 

A. 4. 5 Storage Requirements 
DATA = 312 g 
CODE = 1353g 



A. 4. 6 Description 


The purpose of CLSSPC is to print a spectral plot (may be 
composite) for the subclass and/or field indicated by the user. 

As a result of the sun angle correction option, the INCR and SPCBAS 
variables may be recomputed. If the flag SAKEY is on (i.e. = 1), 
the maximum of the input (y+o) and the minimum of the input 
(y - a) will be computed. If SPCBAS does not equal to -999, the 
user specified SPCBAS value will be used. If SPCBAS is equal to 


-999, MINV will be set equal to min (min(y 


kj 


- Vj>>. 


ke fields je channels 

The variable INCR will be set equal to [max (max (y^j + “ 

SPCBAS] /49 + 1.0. 


The original CLSSPC was debugged in order to print the ERRLIN 
over the correct channel plot. 


A. 4. 7 Flowchart 
Appendix C 

A. 4 . 8 Listing 
Appendix E 
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B.l SOFTWARE SUBPROGRAM NO. 1 (DATATR) 


The driver program for the Data Transformation processing, DATATR, 

was modified to optionally generate an nxn unitary matrix 

PCM when the PCGC flag is on. The PCM matrix will be used in the 

generation of the Principal Component Greenness (PCG) Image. 

B . 1 . 1 Linkages 

DATATR is called by the LARSY3 executive program, MONTOR. 

The following subroutines may be called by DATATR: SETUPS, 

SETREM, KBTRAN, MAXMAT, TRHIST , LNTRAN , MTMLS6 , MTMDAT , and the 
new subroutines GETGCV and PCMMAT. 

B. 1.2 Interfaces 

DATATR references the INFORM, TRBLCK, and GLOBAL common blocks. 

B.l. 3 Inputs 

The calling sequence to DATATR remains unchanged. 

The calling sequence to KBTRAN has been changed to: 

• Call KBTRAN (BMAT, LCOMB , ARRAY, LAM, MAX, MIN, CON, TRANSF , NSUB) 
Two new calling sequences were added to the subroutine Data-Tr: 

• Call GETGCV (SAVTAP, CP, NCHAN . GCOV} 

This subroutine (which is similar to the existing subroutine 

GETST) will read the filtered raw or sun angle corrected data 

covariance matrix ^ from SAVTAP if the PCGC flag is on, 

x 

• Call PCMMAT (T, PCM, T, R, LCOMB, ID) . 

This new subroutine will output an unitary orthogonal matrix. 

B. 1. 4 Output 

If the column dimension of the ' B-MATRIX' is not equal to the 
row and column dimensions of the data covariance matrix 


read from SAVTAP, the following error message will be output: 

'THE DIMENSION OF BMAT XXX AND DCOV XXX ARE NOT COMPATIBLE - 
CALL EXIT ' . 

B.1.5 Storage Requirements 

DATA * 6032g CODE = 462 g 

B.1.6 Description 

As a result of declaring ’Array' real in the subroutine KBTRAN , 
the array NSUB (initialized by integer 'Array') will be formulated 
in DATATR instead of KBTRAN. 

The following modifications will take place only if the PCGC 
flag is on (i.e., the OPTION PCG control card was read in 
SETUP 8) : 

a. The subroutine GETGCV will pull the data covariance matrix 
(to be used in the PCG processing) off of the SAVTAP. The 
covariance matrix will have been calculated from filtered 
raw or sun angle corrected data vectors depending on the 
'OPTION' and 'SUNANG' control cards input by the user during 
the STAT processor mode. ^ will be pulled from the 

(STAFIL+1) file. x 

b. Before the mixture covariance matrix of the Green Image bands 
( G ) is to be generated, the row and column dimensions 
(the row and the column dimensions should be equal) will be 
checked against the column dimension of the B-MATRIX. If 
these dimensions are not- equivalent, the error message stated 
in the output section B.1.4 will be printed. 

c. The subroutines MTMLS6 and MTMDAT will generate the GCOV 
matrix. 

£ - b E b t 

G X 



where 


mixture covariance matrix of the Green Image 
bands , 

Transformation matrix in which each row contains 
the greenness vector. The matrix is to be input 
in the ' B-MATRIX ' format, 

The PCG data covariance matrix read off Pf SAVTAP, 
and 

The transpose of B. 

d. The subroutine PCMMAT will be called to operate on the matrix 

. • The program will in turn return an nxn unitary matrix 
G* 

PCM. The PCG Image will then be generated by applying the 
PCM matrix to the Green Image. 

B.1.7 Flowchart 
Appendix D 

B. 1. 8 Listing 
Appendix F 




B . 2 SOFTWARE SUBPROGRAM NO. 2 (SETUP8) 


The modifications to subroutine SETUP8 will result in the reading 
and decoding of the following additional and modified control 


cards : 


a. 

TRFORM OUTPUT/UNIT*n 

b . 

SUNANG 

n^ i n 2 * • • • h j 

c. 

OPTION 

GREEN 

d. 

OPTION 

PCG 

e. 

SUNANG 

TAPE 


The following flags will be set and used in the other subprograms. 

They are added to the labeled common block, TRBLCK. 

a. PCF - flag indicating that the ’OPTION GREEN' and/or 'OPTION PCG' 
control card was read in. 

b. SAKEY - sun angle key - if on, apply the sun angle gain, 

SAGAIN and sun angle bias, SABIAS correction factors ob- 
tained from the subroutine SUNF2. 

c. PCGC - flag indicating that the 'OPTION PCG' control card was read 
in. 

d. GIC - flag indicating that the 'OPTION GREEN' control card 
was read in. 

The following variables have been added to the common blocks 

TRBLCK and GLOBAL to be referenced by the other subprograms : 

a. SAGAIN - sun angle gain correction factor. 

b. SABIAS - sun angle bias correction factor. 

c. TRNSFL - the file number that the output transformed data is 
to be output on (default =1). 



d. PCM - 


an array that contains the nxn unitary matrix output 
by the subroutine PCMMAT. This array will be used 
in the generation of the' Principle Component Greenness' 
image. 

e. NCHPAS - designates the number of channels per pass (default - 4 
B.2.1 Linkages 

SETUP 8 is called by the driver program for Data Transformation, 
DATATR. SETUP 8 in turn calls the TAPHDR, PRTCOV, NXTCHR, FIND, 
BMFIL, NUMBER, ORDER, FLTNUM , CRDSTA, REDSAV, and WRTBM routines. 

If sun angle corrections for the Green Image and/or PCG Image 
Transformations were requested, a call will be made to the new 
subroutine , SUNF2 . 

SUNF2 will return the set of sun angle gain and bias correction 
factors to be used on each data channels input. 

B.2.2 Interfaces 

SETUP8 references the following common blocks: INFORM, GLOBAL, 

ISOLNK, and TRBLCK. 

B.2.3 Inputs 

The calling sequence to SETUP 8 remains unchanged. 

• NEW CONTROL CARDS 

Keyword Parameter 

(col. 1 ) (col. 11-72) Function 

OPTION Green The Green image will be 

(Default - Green generated and output. 

Image not generated 
for output) 





Keyword 

Parameter 


(col .1) 

(col. 11-72) 

Function 

OPTION 

PCG 

(Default - no Principal 
Components Green Image 
output) 

The PCG Image will be 
generated and output. 

FORMAT 

UNIVERSAL 

(Default - Universal) 

The transformed data will 
be output in the Universal 
format. 

FORMAT 

LARSYS 

(Default - Universal) 

The transformed data will 
be output in the LARSYS 
II format. 

SUNANG 

Tape 

(Default - no sun angle 
' correction applied) 

Sun angles will be ex- 
tracted from the ERIPS 
"unload" MSS image tape. 

SUNANG 

n^ , . . • ,n j 

(Default - no sun angle 
correction applied 

n^=sun angle for pass i , 
l<i<8. Sun angles are 
integer numbers, 5<n i <^85. 

TRFORM 

OUTPUT/UNIT=N, 

FILE=M 

(Default - N=14 
M=l) 

N = the tape's Fortran 
logical unit number that 
the new image of trans- 
formed data is to be output 


on. 

M = the file number that 
the new image is to be 
output on. 

If both Greenness and PCG 
are requested, the formei 
image will be output on 
file M and the latter image 
on file (M+l) . 


B.2.4 Outputs 

Modification to SETUP8 will include the addition of the following 
error message: 

a. If the B-MATRIX input flag BMTRIG is not on (*1 ) , the error 
message will be: 

'The B-MATRIX CONTROL CARD WAS NOT FOUND - TERMINATE EXECUTION’. 

The line printer output will continue to list the (new) control 
cards read in by SETUPS. 

B . 2 . 5 Storage Requirements 

DATA » 473 g CODE = 2073 g 

B.2.6 Description 

The function of SETUP8 is to read and decode all of the input 
processor control cards as well as their parameters. The 
following modifications will be made: 

a. The user will be able to specify on the new 'TRFORM' control card 
which unit number (default * 14) and file number (default *= 1) 
are to be used for the output transformed image tape. 

b. The user will be given the option of using raw or sun angle 
corrected data vectors in the transformation process depending 
on the absence or presence of the SUNANG control card. If the 
SUNANG control card was read in, the input 'MAXPT' vector will 
be sun angle corrected. 

c. The user has the option of creating a Green Image and/or 
Principal Component Greeness (PCG) Image. 

d. The transformed data will be output in the Universal format 
unless the LARS7S parameter is specified on the FORMAT 
control card. 

e. If the Green Image and/or PCG Image is to be generated, the 

maximum dimension allowed for B-MATRIX is (n, n*k) , where k = 

number of channels per pass and n = the number of passes 
2 

and n *k£400. The default number of channels per pass 

it x 


(NCHPAS) is equal to 4. NCHPAS is set in the BLKCOM subroutine 
and included in the GLOBAL common block. 

f. The statistical method will be performed if: 

1. The 'MODULE FILE' and ' STATFILE ' control cards are input 
or 2. The 'MODULE CARDS' control card is input. 

B.2.7 Flowchart 
Appendix D 

B . 2 . 8 Listing 
Appendix F 



B.3 SOFTWARE SUBPROGRAM NO. 3 (KBTRAN) 


The subroutine KBTRAN has been modified to test the new flags: 

a. SAKEY - when it is on (SAKEY * 1), the channel-oriented 
sun angle correction bias and gain factors (obtained from 
the subroutine SUNF2) will be applied to the respective 
channel component of the mean vector and covariance matrix 
obtained from the subclasses statistics file, SAVTAP. 

b. PCGC - when it is on (PCGOl) , the PCM array will be 
applied to the calculated MAfyMIN, and CON arrays to generate 
the PCG image's scaling parameters. These scaling parameters 
will be stored in the locations: 

BMAT (401) + BMAT (400 + 3 * LCOMB) 

B. 3 . 1 Linkages 

Subprogram KBTRAN is called by the Data Trans format ion driver 
program, DATATR, when rescaling by the statistical method is 
requested by the user. KBTRAN calls the following subroutines: 
MATVEC, MTMLS6 , MTMDAT , and PRTCOV. 

B.3. 2 Interfaces 

The common blocks referenced by the KBTRAN subprogram are: 

INFORM, TRBLCK , GLOBAL, and COMBK4 . 

B.3. 3 Inputs 

The calling sequence for KBTRAN has been modified to: 

• Call KBTRAN (BMAT, LCOMB, ARRAY, LAM, MAX, MIN, EPS, TRANSF , NSUE) 

The explanation for adding the variable NSUB to the calling 
argument is found in section B.1.6 (DATATR- Description). 'ARRAY' 
was declared real as a result of the 'sun angle correction' 
option . 



Parameter 


Dimension 


In/Out 


Definition 


BMAT 

480 

In 

The trans formation matrix 
array 

LCOMB 

1 

In 

The number of passes 
(linear combinations) 

ARRAY 

1 

In 

Array contains the mean and 
covariance matrices 

LAM 

1 

In 

An integer multiplied by 
the standard deviations of 
the input subclass statistics 
to derive an approximate 
range for rescaling the 
transformed data 

MAX 

16 

Out 

The maximum value for each 
pass 

MIN 

16 

Out 

The minimum value for each 
pass 

EPS 

16 

Out 

The array containing the 
computed 255/ [max (I) -min (I) ], 
1—1/ • > ■ /LCOMB 

TRANSF 

1 

In 

Flag to indicate if the 
transformed statistics 
is to be printed out 

NSUB 

75 

In 

The subclass name 


B.3.4 Outputs 
If the SAKEY is on: 


a. The SAVTAP's mean vectors will be transformed using the sun 
angle correction factors, SAGAIN and SABIAS. The formula 
used is: 


TM (I) - SAGAIN (I) * M(I) + SABIAS (I), 

where TM(I) * Ith component (channel) of the sun angle 

corrected transformed mean vector, 

SAGAIN (I) = Ith sun angle gain factor that relates to the 
Ith channel, 

M(I) * Ith component (channel) of the mean vector 
from SAVTAP , and 

SABIAS (I) = Ith sun angle bias factor that relates to the 
Ith channel. 


b. The appropriate sun angle correction factors will be applied 

to the SAVTAP's covariance matrix, / before transforming 

L T x 

B , where B is the 'B-MATRIX' which contains the 

Kauth Greenness vectors and B T is the transpose of B. The formula 

used on each component of £ is: « 

A 

TCOV ( I , J ) = SAGAIN (I) * COV(I,J) * SAGAIN (J) 

where TCOV(I,J) = sun angle corrected transformed (I,J)th 

component of the SAVTAP's covariance matrix 
£ , I , J = 1 , . . 



* f 


NOFEAT, 


SAGAIN'l) 


Ith sun angle gain factor that relates to channel 

I. 

SAGA IN ( J) - j-th sun angle gain factor that relates to 
channel J, and 

COV, (I,J) * (I* J) th component of the SAVTAP's covariance 
matrix. 

®-3.5 Storage Requirements 

DATA - 4661 a CODE * 1106 0 

o 8 


B.3.6 Description 

If the SAKEY flag is on, the sun angle correction bias and gain 
factors will be applied to the corresponding component of the 
SAVTAP mean vector and covariance matrix. 

A check to see if each component of the MAX vector is greater them 
or equal to the corresponding component of the MIN vector was 
initialized as a result of the 'sun angle correction' option being 
performed on the mean ar_d covariance arrays. If the above test 
fails, the corresponding MAX and MIN components will be interchanged 
before generating the EPS vector. 

If the PCGC flag is on (i.e. the 'OPTION PCG' control card was 
read in SETUP 8) , the matrix array PCM (output from the PCMMAT 
subroutine) will be applied to the calculated Green Image's MAX^ 
(=MAX), MIN Q (=MIN), and CON G (=EPS) vectors to obtain the PCG 


B.3.4 Outputs 
If the SAKEY is on: 


a. The SAVTAP's mean vectors will be transformed using the sun 
angle correction factors, SAGAIN and SABIAS. The formula 
used is: 


TM (I) 
where TM(I) 


SAGAIN ( I ) * M(I) + SABIAS (I) , 

Ith component (channel) of the sun angle 
corrected transformed mean vector. 


SAGAIN (I) * Ith sun angle gain factor that relates to the 
Ith channel, 

M(I) = Ith component (channel) of the mean vector 
from SAVTAP , and 

SABIAS (I) = Ith sun angle bias factor that relates to the 
Ith channel. 


b. The appropriate sun angle correction factors will be applied 
to the SAVTAP's covariance matrix, , before transforming 
it to B T , where B is the 'B-MATRIX' which contains the 

Kauth Greenness vectors and is the transpose of B. The formula 
used on each component of S’ is: * 

A 


TCOV ( I , J ) 


SAGAIN (I) * COV(I,J) * SAGAIN (J) 


where TCOV(I,J) = sun angle corrected transformed (I,J)th 

component of the SAVTAP's covariance matrix 
S , I, J = 1, . . . , NOFEAT, 
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Image's scaling parameters, MAX p , MIN p , and CON p . 

The PCG Image's 

a. MAX p vector (PCM * MAX Q ) will be stored in locations BMAT 
(401) + BMAT (401 + LCOMB-1). 

b. MIN p vector (PCM * MINg) will be stored in locations BMAT 
(401 + LCOMB ) BMAT (401 + 2 * LCOMB-l). 

c. CON p vector (PCM * CON Q ) will be stored in locations BMAT 
(401 + 2 * LCOMB) BMAT (401 + 3 * LCOMB-1). 


B.3.7 Flowchart 
Appendix D 


B. 3. 8 Listings 
Appendix F 



B.4 SOFTWARE SUBPROGRAM NO. 4 (TRHIST) 


The following modifications to TRHIST will be performed if the 
PCGC flag is on (i.e. the 'OPTION PCG' control card was read in 
SETUPS) : 

a. The scaling parameters, MAX, MIN, and CON, obtained from the 
histogram of the transformed data will be multiplied by the 
PCM matrix array. The resulting vectors will be the PCG 
Image's scaling parameters, MAX p , MIN p , and CON p . 

b. The PCG Image's scaling parameters will be stored in BMAT's 

scratch storage locations: BMAT (401) •> BMAT (401 + 3 * 

LCOMB-1 ) . 

B.4.1 Linkages 

The driver program DATATR calls TRHIST when the user specifies 
rescaling by the histogram method. 

TRHIST calls the following subroutines and/or function: LAREAD, 

TAP HD R, SQRT, FLDINT, LINERD, FDLINT, TRANSF , and MATVEC. 

B.4. 2 Interfaces 

TRHIST references the following common blocks: INFORM, TRBLCK, 

COMBK4 , and GLOBAL. 

B. 4. 3 Inputs 

The calling sequence to TRHIST remains unchanged. 

Since TRANSF was changed from a 'subroutine' to a 'function', 
the calling sequence to TRANSF is: 

• XT (J) «* TRANSF (BMAT, IDATA, TOP, J, K, LCOMB , NSAMP , BIAS) 


B.4.4 Outputs 

There is no line printer output. 

B.4.5 Storage Requirements 

DATA * 242g CODE * 1247 g 

B.4.6 Description 

TRHIST will obtain the scaling parameters, MAX, MIN, and CON for 
the transformed data from the histogram of the transformed data 
of the first field of a set of fields. 

Since the 'MAXPT' values may undergo a 'sun angle correction' 
transformation, a test to check the max and min vectors was 
initiated. If the current component of the MAX vector is not 
greater than or equal to the corresponding MIN component, the 
two values will be interchanged. 

If the PCGC flag is on (i.e. the 'OPTION PCG' control card was 
read in SETUP 8) , the matrix array PCM (output from the subroutine 
PCMMAT) will be applied to the Green Image's scaling parameters 
MAX g (=MAX) , MIN g (=MIN), and CON Q (=CON) . 

The PCGC Image's scaling parameters: 

a. MAXp (PCM * MAXg) will be stored in locations BMAT (401) 

BMAT (401 + LCOMB-1) . 

b. MINp (PCM * MINg) will be stored in locations BMAT (401 + 
LCOMB) BMAT (401 + 2 * LCOMB-1). 

c. CONp (PCM * CONg) will be stored in locations BMAT (401 + 

2 * LCOMB) •+ BMAT (401 + 3 * LCOMB-1). 

B.4.7 Flowchart 
Appendix D 

B. 4. 8 Listing 


Appendix F 


B.5 SOFTWARE SUBPROGRAM NO. 5 (PC MM AT) 


The new subroutine PCMMAT was originally programmed for execution 

under EXEC 8 by W. L. Morris, C. L. Wiginton, and D. K. Lowell 

(University of Houston Mathematics Department) . The revised 

subroutine has been incorporated in the Data Transformation 

subroutine PCMMAT. PCMMAT operates on a real symmetric matrix 

A to produce an orthogonal matrix of approximate eigenvectors of 

A. For the Principal Component Greenness (PCG) transformation, 

the symmetric matrix is the mixture covariance matrix of the 

green bands { ) and the output orthogonal matrix is PCM. 

The n x n (n * LCOMB » row dimension of L. ) unitary matrix 

G 

PCM will have' its ith column correspond to the ith largest normalized 
eigenvector of . The resulting components of PCM will be 

approximate eigenvalues (i.e, the error bounds will be between 

:n the present context, 

£ ~ B X B T 

G ~ B X B 

mixture covariance matrix of the green 
bands . 

matrix in which each row contains the 
greenness vector. 

the filtered raw or sun angle corrected 
data covariance matrix calculated in STAT. 


PCMMAT is called by DATATR. 

PCMMAT references the following new external subroutines and 
function: MINDEX, SUPSUM 0RD1, and PCMAML. The SQRT routine is also 

re ferenced. 

B.5.2 Interfaces 

PCMMAT does not reference any common blocks. The interface with 
the calling program is by means of the calling sequence. 


+ 0.000005) of XL . 


where 




B = BMAT = 

E = 

X 


B.5.1 Linkages 


J !sie" 
57 


B. 5. 3 Inputs 

The calling sequence to PCMMAT is : 
Call PCMMAT (T, PCM, C, R, N, ID) 


Parameter Dimension In/Out 
T (ID) IN 


PCM (49) OUT 


C N OUT 

R N OUT 

N 1 IN 


ID 1 


IN 


Definition » 

A symmetric lower triangular 
real matrix array (for PCG 
transformation processing, 

T * the lower traingular 
section of ^ Q , the 

mixture covariance matrix 
of the green image bands) . 

An unitary orthogonal 
matrix of normalized 
eigenvectors of T. 

Vectors of centers of 
Weinstein discs. 

Vector of radii of 
Weinstein discs. 

The row and column 
dimension of T (for 
£) g , N=LCOMB=n umber of 
LANDSAT Passes) . 

The dimension of the input 

T array. ID = N(N+1) 

2 


B.5.4 Outputs 

The orthogonal unitary matrix array PCM is returned to the 
calling subroutine DATATR, via calling argument. 

The vector of eigenvalues and radii will be printed along with 
the transpose of the unitary matrix, PCM. 



B.5.5 Storage Requirements 

DATA - 1703g CODE - 1540g 

B.5.6 Description 

PCMMAT proceeds through an iterative algorithm to produce the 
output orthogonal matrix PCM. PCM, which is composed of approxi- 
mate eigenvectors of is formulated by calling the following 

external subroutines and function: 


a. 

b. 


c. 


MINDEX - selects the order of operations within PCMMAT. 

ORD1 - reorders the components of the input vector into 
ascending order. 

SUPSUM - adds the components of the reordered vector from 


0RD1. 


d. PCMAML - computes the matrix products. 

The relative error allowed in the approximate eigenvalues of 
S G is set to 0.000005. 


Before the final PCM matrix array is printed, the first row will* be 
checked for concavity. If ( p i f i + s ^ p i,2 + ••• + P 1,N-1^ N 


p i,i - - p i,i - £or 1 - *••’ N - 

from the first PCM column. 


The P. . 's are the components 


B.5.7 Flowchart 
Appendix D 

B.5.8 Listing 
Appendix F 



B.6 SOFTWARE SUBPROGRAM NO. 6 (TRANSF) 


The calling sequence to TRANSF has been modified to exclude the XT 
variable. TRANSF has been changed from a subroutine to a function. 
The internal variable XT will be set equal to TRANSF. The flag 
SAKEY will be tested to determine if the input raw data vector, 
IDATA is to be sun angle corrected before performing the data 
transformation calculation. 

B. 6 . 1 Linkages 

TRANSF is called by either the subroutines TRHIST and/or LNTRAN. 
TRANSF does not call any subroutine, 

B.6. 2 Interfaces 

TRANSF refers to the TRBLCK common block. 

B. 6 . 3 Inputs 

The calling sequence to TRANSF is: 


• XT ( J ) =TRAN SF 

(BMAT, IDATA, 

TOP, IL, 

K, LCOMB , NSAMP, BIAS). 

Parameter 

Dimension 

In/Out 

Definition 

BMAT 

480 

IN 

The matrix, which is 
stored in the ' B-MATRIX ' 
format, to be used in 
the transformation process. 

IDATA 

TOP 

IN 

The input raw data vector 
to be transformed. 

TOP 

1 

IN 

The maximum usable locations 
in the array IDATA. 

IL 

1 

IN 

The component of the 
transformed data vector 
that will be generated. 



Parameter 

Dimension 

In/Out 

Definition 

K 

1 

IN 

The current sample pixel 
being processed. 

LCOMB 

1 

IN 

The number of linear 
combine tions or passes 
to be used in the calcu- 
lation. 

NS AMP 

1 

IN 

The number of sample data 
vectors to be transformed. 

BIAS 

16 

IN 

The bias vector to be used 
in the data-trans formation 
process. 


B.6.4 Outputs 

There is no line printer output. The value of the IL-th component 
of the transformed data vector (XT) will be returned in the 
function name TRANSF. 

B.6.5 Storage Requirements 

DATA * 27 g CODE * 135g 

B.6.6 Description 

The flag SAKEY will be tested in the function TRANSF to determine 
if the input raw data vector is to be sun angle corrected or not. 
If the flag was turned on (i.e. SAKEY = 1), the following trans- 
formation will take place before the existing data trans formation 
process : 

TDATA * SAGAIN(I) * IDATA(L) + SABIAS(I) 

where TDATA = the sun angle corrected I-th channel component of 

the current data vector, 

SAGAIN(I) = the sun angle gain correction factor for the I-th 
channel , 


W 


/ L +1 ] 

IDATA(L) - the I-th channel component \ NSAKt+l / 

c ' 

of the current data vector 
NSAMP ** the number of sample data vectors 
(for the current scan line) that needs to 
be transformed, and 

SABIAS(I) * the sun angle bias correction factor for the I-th 
channel. 

If the SAKEY was not on (i.e. SAKEY * 0) , the raw data vector, 
IDATA^ will be used in the data transformation formula: 

XT = IDATA * BMAT + EIAS 

If the SAKEY was turned on (i.e, SAKEY *1), the sun angle cor- 
rected data vector, TDATA / will be used in the trans format ion 
formula : 

XT =TDATA * BMAT + BIAS 

Before returning to the calling subroutine, TRANSF will be set 
equal to XT. 

B.6.7 Flowchart 
Appendix D 

B.6.8 Listing 
Appendix F 




B.7 SOFTWARE SUBPROGRAM NC. 7 (LNTRAN) 


The modifications to be made to the subroutine LNTRAN will enable 
the user to generate and output a 'Green' and/or 'Principal 
Component Greeness' (PCG) Image. The decision on whether these 
images are to be generated and output will depend on the new 
flags PCGC (turned on when the OPTION PCG control card was 
read in SETUPS) and GIC (turned on when the OPTION GREEN control 
card was read in SETUP8). 

B.7.1 Linkages 

LNTRAN may call the following subroutines; TAPHDR , LAREAD, FLDINT , 
WRTHDR, LINERD, FDLINT, TRANSF , WRTLIN , NTRAN , COMHST, and 
MATVEC. 


LNTRAN is called by the driver program of Data Transformation, , 
DATATR. 


B.7.2 Interfaces 

LNTRAN references the following common blocks: INFORM, TRBLCK, 

COMBK4 , and GLOBAL. 

B. 7. 3 Inputs 

The calling sequence to LNTRAN remains unchanged. 

B. 7 . 4 Outputs 

The user will be able to generate and output a Green and/or PCG 
Image depending on the value of the flags GIC and PCGC. 

If Green or PCG Image is requested, the transformed data set 
will be output on the default (Fortran unit 14, file = 1) or 
user-specified tape unit and file number. 
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If both images are requested the Green Image will be output on the 
default or user-specified fi'le number and the PCG Image will be 
output on the following file. 

The heading 'Green Image' , 'PCG Image', or ' Trims formed Image' 
will be printed before the respective image is output. 

B.7.5 Storage Requirements 

DATA * 21350g CODE « 3256 g 

B.7.6 Description 

If the GIC flag is on (GIC«1) , the scaling parameters MAX, MIN, 
and CON derived from the histogram of the 'Green Image' will be 
used in the transforming, rescaling, and histogramming processes 
of the data vectors. 

If the PCGC flag is on (PCGC=1) , the scaling parameters (derived 
from the histogram of 'PCG' Image) stored in locations BMAT 
(401) BMAT (400 + 3 * LCOMB) will be used in the processes of 
transforming, rescaling, and histogramming the data veccors. 

Recall that the MAX vector is stored in locations BMAT (40l)-»-BHAT (400 + 
LCOMB) , the MIN vector in locations BMAT (401 + LCOMB) BMAT 
(400 + 2 * LCOMB) , and the CON vector in locations BMAT (401 + 

2 * LCOMB) -*■ BMAT (401 + 3 * LCOMB) . 

Since different sun angle correction transformations were 
performed earlier, a test to check the MAX against the MIN 
vector was initiated. If a component of the MAX vector is less 
than the corresponding MIN component, the two values will be 
interchanged . 

If the PCGC flag is on, the matrix PCM will be applied to the 
transformed data vectors output from the function TRANSF. 



The transformed data vectors will be compared against + 3000 if 
the user haul requested the sun angle correction option and no 
rescaling of the transformed data. 

B.7.7 Flowchart 
Appendix D 

B.7.8 Listing 
Appendix F 



B.8 SOFTWARE SUBPROGRAM NO. 8 (GETGCV) 

The existing subroutine GETST was modified to create the new 
subroutine GETGCV. The sole purpose of GETGCV is to read one 
covariance matrix from SAVTAP, 

3$ . 1 Linkages 

GETGCV is called by the DATA-TR subroutine 
B . 8 . 2 Interfaces 

GETGCV does not reference any common blocks. 

B. 8 . 3 Inputs 

The calling sequence to GETGCV is: 

• Call GETGCV (UNIT, FILE, NCHAN, COVAR) 


Parameter 

Dimension 

In/Out 

Definition 

UNIT 

1 

IN 

The fortran unit number 
from which the covariance 
matrix is to be read 
from 

FILE 

1 

IN 

The file number on 'UNIT' 
from which the covariance 
matrix is to be read from 

NCHAN 

1 

IN 

The number of channels 
requested from the training 
segment 

COVAR 

465 

OUT 

The covariance matrix array 
retrieved from the input 
unit and file number 


j >£'5' 

(,(£> 


1 


B.8.4 Outputs j 

If the tape drive cannot position the tape to the requested file, \ 

the following error message will appear: 

'ERROR IN POSITIONING UNIT XXX TO 
FILE XXX ! 

The run will be terminated after the above message has been 
printed. 

1 

B.8.5 Storage Requirements 

DATA - 10 3 g CODE * 156 g ! 

B . 8 . 6 Desc r iption 

The purpose of the new subroutine GETGCV is to retrieve the mixture 
covariance matrix from the requested file and unit number. This mstrixi 
generated in STAT, will be used in the transformation process 
to create an unitary matrix PCM. PCM will be used to generate 
the 'Principal Component Greenness' image. 

B.8.7 Flowchart 
Appendix D 

I 

B. 8. 8 Listing 
Appendix F 
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B.9 SOFTWARE SUBPROGRAM NO. 9 (SUNF2 ) 

The new subroutine SUNF2 is a modified version of the existing 
subroutine SUNFAC. While SUNFAC only returns the sun angle gain 
factors, SUNF2 returns both the sun angle gain and bias factors. 

B.9.1 Linkages 

SUNF2 is called by the SETUP8 subroutine. 

B.9. 2 Interfaces 

SUNF2 does not make reference to any common blocks. 

B.9 . 3 Inputs 

The dimensioned variable SABIAS was added to the calling sequence. 
The new calling sequence to SUNF2 is: 

• Call SUNF2 (SUNCOR, SUNANG, FETVEC , NOFFAT, ISUNC, ISUNT, SABIAS) 


Parameter 

Dimension 

In/Out 

Definition 

SUNCOR 

1 

OUT 

The sun angle gain factors 
that correspond to the input 
sun angles 

SUNANG 

1 

IN 

Array of sun angles 

FETVEC 

1 

IN 

Array of selected channels 

NOFEAT 

1 

IN 

Number of input channels 

ISUNC 

1 

IN 

Number of input sun angles 

ISUNT 

1 

IN 

If ISUNT = 1, read the sun 
angles off of the tape* 
otherwise, do not. 

SABIAS 

1 

OUT 

The sun angle bias factors 
that correspond to the input 
sun angles. 






B.9.4 Outputs 

There are two new line printer outputs : 

a. The sun angle gain factors are: 

xxxxxx xxxxxx . . . xxxxxx 

b. The sun angle bias factors are: 

xxxxxx xxxxxx . . . xxxxxx 


B.9.5 Storage Requirements 
DATA = 1326g 
CODE * 306 g 
B.9.6 Description 

SUNF2 will return the sun angle bias and gain factors that 
correspond to the input sun angle array. 

B.9.7 Flowchart 
Appendix D 

B. 9 . 8 Listing 
Appendix F 




B. 10 SOFTWARE SUBPROGRAM NO. 10 (PCMAML) 

The new subroutine PCMAML performs the multiplication operation 
on the two input matrices, A and X. 

B.10.1 Linkages 

PCMAML is called by PCMMAT. 

PCMAML references the new function, SUPSUM. 

B.10.2 Interfaces 

PCMAML does not reference any common blocks. 


B.10.3 Inputs 

The calling sequence to PCMAML is : 


• PCMAML (A, 

X, B, I 

, J, K, 

NA, NX, 

Parameter 

Dimension 

In/Out 

A 

(NA, 

NX) 

IN 

X 

(NX, 

NB) 

IN 

B 

(NA, 

NB) 

OUT 

I 

1 


IN 

J 

1 


IN 

K 

1 


IN 

NA 

1 


IN 

NX 

1 


IN 

NB 

1 


IN 


Definition 

The matrix to be used in 
the multiplication process. 

The other matrix to be used 
in the multiplication process. 

The matrix generated from 
A*X. 

The number of rows in A 

The number of columns in A 
and rows in X 

The number of 

NA=16 

NX=16 

NB=16 


columns in X 


B.10.4 Outputs 

There is no line printer output 

B.10.5 Storage Requirements 
DATA = 35 4 g 
CODE * 161g 
B.10.6 Description 

A work vector, P, is initialized each time a row of A is multi- 
plied by a column of X. For row L of A and column M of X, the 
P vector will be equal to: 


A(L,1) * x (1,M) 

A(L,2) * X (2,M) 

• 

A (L, J) * X (J,M) 

The function SDPSUM will then be referenced to form the ordered 
sum of elements in P. 

B.10.7 Flowchart 
Appendix D 

B.10.8 Listing 
Appendix F 






B. 11 SOFTWARE SUBPROGRAM NO. 11 (SUPSUM) 

The new function SUPSUM returns the ordered sum of the input 
vector, A. 

B. 11. 1 Linkages 

SUPSUM is called by the new subroutines PCMMAT and PCMAML. 
SUPSUM calls the new subroutine 0RD1. 


B. 11. 2 Interfaces 

SUPSUM does not reference any common blocks. 
B.11.3 Inputs 

The calling sequence to function SUPSUM is: 

X * SUPSUM (A, I, N) 


Parameter 

A 

I 

N 


Dimension In/Out 
N In 

1 IN 


Definition 

The vector that will be 
ordered and summed up. 

The ending position in 
A to sum to 


1 


IN The size of A 


B. 11. 4 Outputs 

There is no line printer output. 

B.11.5 Storage Requj ~ ments 
DATA = 23 g 

CODE = 132 
B.11.6 Description 

The input vector A goes through an ordering process in 0RD1. 
After the components of A are placed in ascending order, they 
are then summed up to the Ith position in A. 




B.11.7 Flowchart 


Appendix D 

B. 11. 8 Listing 
Appendix F 



B. 12 SOFTWARE SUBPROGRAM NO. 12 (MINDEX) 


The output vector JM will contain the indices that correspond 
to the R vector after R has been placed in ascending order. 

B.12.1 Linkages 

MINDEX is called by the new subroutine PCMMAT. 

B.12.2 Interfaces 

MINDEX does not reference any common blocks. 


B.12.3 Inputs 

The calling sequence to MINDEX is: 
• Call MINDEX (R, JM, IM, N) 


P arameter 

r< 

JM 


IM 

N 


Dimension 

N 

N 


1 

1 


In/Out Definition 

IN The input vector of values 

IN/OUT The vector of length N 

whose elements have been 
initialized to JM(J)=J, 

J-l , • • • ,N. 

IN The position (index) of 

place to begin the scan in R 

IN The maximum size of R and jm 


B.12.4 Outputs 

There is no line printer output. 



B.12.5 Storage Requirements 
DATA * 23 g 

CODE * 77 8 
B.12.6 Description 

The new subroutine MINDEX will go through a search process in 
order to place the index of the smallest value in R into JM(1), 
the next smallest in JM(2) , etc. The last value, JM(N) will 
contain the index of the largest value in R. 

B.12.7 Flowchart 
Appendix D 

3.12. 8 Listing 
Appendix F 



B. 13 SOFTWARE SUBPROGRAM NO. 13 (ORD1) 

The new subroutine ORD1 will reorder the input vector into 
ascending order. 

B.13.1 Linkages 

0RD1 is called by the new function SUPSUM 
B . 1 3 . 2 Interfaces 

0RD1 does not reference any common blocks. 

B.13.3 Inputs 

The calling sequence to ORD1 iss 
» Call 0RD1 (A, 11, 12, N) 


Parameter 

Dimension 

In/Out 

Definition 

A 

N 

IN/OUT 

The vector to be ordered 
in ascending order. 

11 

1 

IN 

The position in A to begin 
the ordering process. 

12 

1 

IN 

The position in A to end 
the ordering process. 

N 

1 

IN 

The maximum length of vector 


A 

B. 13. 4 Outputs 

There is no line printer output 
B.13.5 Description 

The subroutine 0RD1 will reorder the input vector A and place the 
results back in A. The components in the output vector A will be in 
ascending order. 


B. 13. 6 Storage Requirements 
DATA - 21 g 

CODE - 132 8 

B.13.7 Flowchart 
Appendix D 

B. 13. 8 Listing 
Appendix F 
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COL-COL* 1 

J - NXTCHH (CAR02 «C01 I 
IFl J • F9 • 61 ANK I GOTO 2 00 

IF I J .Eu. *HCD> GO TO I 720 

IF ( J .Eb. SBCDl 60 TO 1720 

IF I J • E 0 • YBCDl GO TO 1 2 <0 

60 TO 1000 

J • N*TCHMCARO2.c0l I 

H - FlN0(CARr»7.C0L •SINVECI 

IFl SlNVEClH) .NE. FUUAL l GO TO 1003 

M - NUMBER I r AR02 «COl .NUMVFC . 29 I 
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IF INSUNX6.CT.8 1 NjUNAb* 8 
IF 1NSUNA6.F 0.n>_(.° TO 20n 

°?Il?*?0^n^rTMe INPUT SuNaNGLE «AS tEbtTlHAXE * *' NUT * 
tr«UsSN»G?K»-T.b>.0K.l5SUN»«.lKl.bT.esn SSUNAgUI-PO 

Mr^CONTROL CA** - 

J-5xTjHKU»«0».rOU 

lr U«rO*HLANK) fcn T0 * OUn 

JiS^NniliwnJ.cnt.*'. ST l 
IF ln.Cu.-il 60 III I» n ° 
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45 1 0 

C 

01 101 
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Oil 1 7 
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~ 1 75l 
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4 5*9 
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4730 
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l)Hr«ir..l _ 

IF IH.FU.2I CO TO 1741 
B-MATRIX OPT* ON TAPE FILE 
KEVp2 

HEAD b-mATM 1 X ARRAY FROM TAPE FILE 
CALL BHF ILIHMAT.LcOmB.NkChN.KCHN.KEVI 
CALL *RTHM | BmAT .1 COHR.NKcHN.KCMNI 
60 TO 200 „ . _ 

B-MATRIX OATA READ FROM C*RD FILE 

kEY»1 

CALL BnFILIRNAT.I COHR.NKCHN.KCHN.KEY) 

CALL PRTBHIhHAT.LCOHR.NKCHn.KCHNI 

60 TO 200 . _ . 

TmRESHOID control CARO 
NTM.FLTNUHCf aRD2.C0L,TH»S1 

thkey* I 

WRITE U.I7XII I Tn I | ) • I ■ I . NTH I , 

FUHMAT|//2X.*THE THRESHOLDS ARe*/Sl2X*F7.2)l 
60 TO 2no 
BIAS CONTKni CARO 

J«FLTnUM(CAR07.c0I .RIaS.41 _ _ 

PRITe IP. 17*1) (B| ASl ! I . J bI . 11 
FORMAT I //2K .» THt BIAS A RE * / 4 C 2 X , F 7 • 2 II 
60 TO 200 

CALCULATE RASFS OF THE ARRAYS „ ' 

C 1F T !sakEV.FO.O.AnO.SPCBAS.EU.- 9*9 J SPCBAff • 75 
IF ISAKEY.FO.nl 60 TO 90l 
RESET THE MISY oEFAULTb 
IF IXtF.FU.OI XLoPaO 
IF (XHF.EU.nl XH6H»3000 
IF IXSF.EO.nl XSIZainl 
CONTINUE 

1FI NOSPfcC . RT • 2n) NOSFfC ■ 20 
IFl NOSPEC .NF. 01 60 TO 953 

NObPEC ■ 1 MAxCLS*3)/4 

spcwec ( i • i i • n 

VAHSI7 ■ NOFCAT»In0FEaT*I 1/2 
iF(ASIZ.LE.n) XSl /■XHGH-AI.OPM 
lFlISI7.6T.int I ASI7MOI 
SPECI"CC«NUSPFC*l)/7»7 
COVARI.I VAHSI/.I )/2«2 

avar|b|nOfeat*maxsur«i 1/2*2 
CLSIDI*(MAXSt|R+l 1/2*2 
SU«SVI-(S»K4XSII8 ♦11/2.2 
FLHLNI«N0FEAT»2 
FLVARI*VARSI7*2 
SUBHNI*NOFEAT*I' 

SUB9RI«VAHSI702 

SUBSOI«(NOEFAT»MAXSl)B*l )/2»2 

SUbCLI«(HAASUB»l>/2*2 

MFTAL l« ( XSl /.NOHlST.I I /2»2*HrOK7f 

HSTAL 1*1 XS I 2 • NOH I ST* I I /2«7*HSB»CY 

S|2E*SPFCI*C0VAR1*XVARI*CLS|DI.SUbSVI.FLHENI*ELYAKI* 
• £UBMNI+SUHWRI*SUHSni*SUbCLI*HFTALl*HSTAH 


SET I 3060 
SET I 3070 
•SET 130 B 0 
SET 1 3 p 9 l) 


• Nt* 

• NEp 

• NLP 
•NEW 

• NL* 

• Nt* 

•NE* 

• NE* 

• NE* 
•NE* 

• NL* 
•NL* 

• NE* 
•NE* 
•Nt* 

• NL* 

• NL* 

• Nt* 

• NL* 
•nLp 
•N t* 
•NL* 

• NE* 

• NL* 


•NL* 

•Nt* 

• Nt* 
•NE* 
•Nt* 
•NLP 

• NL* 


SET 13110 
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*00 


Th < 8 1 » l 0 . 

THISI-3S. 

IF INTM.NE.S.OR.NfCH.NE.Sl 60 10 1301 
CHECK THE *ATFR FlLTFR OPTIONS 
IF IFKFV.NF.I) 60 TO *60 
if (THkfrira.il So to *ni 
SET TMF default Thrfshoi O values 
TM( | 1.83. 

Th ( 2 I * i ? » ~ 

7f M |NTH.NE.?.OR.NfCm.NE.21 60 TO 130* 
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9007 FORMAT! TS.» 
F0«HAT1T5.» 
FORMAT < 75. • 
FORMaTI T5.* 
F OHM A T I T5 • • 
FORmaTITS.* 
FORMAT |T5. . 
FOKMaT It5 


9008 

V006 

9006 

901? 

9018 

9016 

9018 

960 

9502 


PRINT MFAN ANO COVARIANCE FOR EACH F 1ELD* I SET13620 

PRINT SPECTRAL PLOT FOH EALH F|LU)*3 SET 1 3630 

print spectral Plot For Each Subclass' I 
punch MFAN ANO COVARIANCE HaTmiX fOH EACH SUBCLASS') 

PRINT A HISTOGRAM For EACH FlELil'1 SETI3440 

PRINT A HISTOt.HAN FOR EACH SUbLLASS* * 

••• use calibrated oata »•••» seti348o 

print MEAN ANii COVARIANCE for EACH SUBCLASS * I 
-H 1 TF I6.95«7I . HAOCOR .RAxFlO .HaXSUB. IFET VEC 1 1 I j 1*1 .NOFCAT ) 

FORMAT! •0*//*nSUPFRVlS0R I NFORM A T I ON • ' //1 5 • *UnU 5L0 C0Rt»*|4.» LOCA 
■ T|0N5>/T5 . •maximum NO. OF F 1 ELOS • • * •13/TS#* MAX 1 NUN NO. OF SUBCLASS 
- 2ES...». 13/TS. ‘CHANNFLS SEiEcTEO ARE ' . IS t 1 3 . ' . I > / T 27 . 1 5 1 » 3 . • . • I I 

IFl hfdicEV.nci KEY .NE. ol *RITL14.*508I IhISVLCI I 1 »l»l.NrMl5TI 
9508 FORMAT C T5 . »H JSTOSRAM CHANNELS ARE • • I 5 I 1 3 » • . « 1 / * 26 • 1 5 1 I 3 • • . • 1 » 

IFl SPCVECM.il .10. n I 60T0 971 
PRITFI6.95QSI 

VSOS FORM A T I TS . • Mt)( TISPECTRAL PLOTS ARE. ••*!■* 

00 970 .1 -I.NOSPEC 
K • SPCVECIS.JI 

• RITE 16.95041 ISPCVECl I . J> • l»l .Kl 
F0RHAT(T88.»I » .T3I .» I».*l |2,» ,»l I 
CONTINUE 
CONTINUE 

RETURN _ . _ _ 

ERROR ROUTINES 
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1000 
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6RITC ( 6 i 1 00071 CODE. CAR62 

FORMATI///SX. »///// FROM SUBR. SETUPl •— BAD CONTROL C.‘ RO 
lOlINTFRFO -«« INPUT CARO IS » » • • / / BX • 2H' * « A* * *•• • 62 A I . 2H • • //» 
CO TO 700 __ . . . 


ENC 


1300 BRITE 16.13071 _ . , 

1 302 FORMAT!//// S ».*///// FROM SUBR. SETUP! •— DECREASE OPTIONS* 

I // sx. »••••• TERMINATING PROGRAM EXECUTION FROM SUBR. SrTUPI • • 
?••*' / IH I I 

CO TO 1305 . „ „ 

1303 «R|TE!6, 100071 COOF. CAR02 

11031 FORHaTI // 5k? ' cmFC**CHANnE» s OR SUBCLASS NO.S REQUESTEO “CANNOT BE 
I LESS THAN OR FOUaL ZERO* or CHEATER than* , I5///5X. 

? ...... TFRMINATIwC program EXECUTION From 5U*M. SETUPI •••••* 

3 / I H I 1 

1305 CALL F « I T 

Ison format (//Jm'tmf numbfr of input filte* channels or Thrfsholo 
C VALUES ARE NOT • / 7 X , • C OmPaT 1 BLE PITH THE FILTER OPTION REoUESTtO • 
C TERMINATE FXFCUTIOn'I 
CALL FXIT 

986 FORMAT I // 7 X . • THf m-MATR|X AAS NL’T INPUT OR *A$ NOT OF T mE RIGHT 
C DIMENSION - TFRmINATE»I 
CALL E«IT 
END 
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SET600 1 B* *•! 
SETaOOlY 


| 

i 

i 


I 

3 


i 


i 

! 

! 

I 

1 


« 

o 


00121 

• 


00125 - 

• ‘ 

. 

001 26 

*• 

C U AT A 

00126 

IS* 


00126 

m* 

1 

00127 



00130 

» A* 


00130 

17* 

• 

00i3n 

1 *• 

• 

00131 

(9« 


00132 

2n« 


00133 

29* 


00133 

27* 

• 

00133 

21* 

. ^ 



. „ 


*"U - . _ »■ 

INCLUOF COMNKt.LlST 

THANSFnKM*TIOM COMMON BLOCK . vr r 

COMMON/ T RBI fl/Oll TFHT. NOFEaT, FLO I NFI 6l*Ft-.tCl30*»PCF* 
PCfcC.S»m».«IC.Sl5»INlJ0li$*»US(J0liFClU<l»l 
run 

E0U1 VALENCE I FLO I NF I I » *L l NSTH I , I FLO I NF 1 2 2 *L lHLHtf { • 
1 FLDInFI 31.L1 nINC 1.1FL01NF}1} ,S ANSI Ml * 
IFL01NF151 • S AMEND 1 , (FLOINF »SAH|NC» 

REAL NtlPf 
REAL SaGAIN.SARIaS. 

DIMENSION r I NOE* ( 20 > , 

S I N VCC (Alt FHVFCM3) • fRVECJIJIi C*K02I*2I» 

• TEST C 3 I 


setboqi 3 


• NEB 
•NtR 
••-I 

SC'80011 

SETBOOIS 

SETB00I6 

• NEB 

• NE» 
•NE* 

Sf T«OQIB»*-» 
StT*O0l» 


til 31 

2*6 

r 

tC 1 1 1 

2s* 

r 

;a i >* 

»•• 


1 3 * 

if 

r 

00 1 3* 

if 

c 

CO 1 36 

2v* 


00136 

3 m* 

c 

001 36 

3 1 • 


00136 

37* 


00136 

3 3* 


00136 

3l* 


00136 

35* 

c 

actio 

36* 


00111 

37* 


00111 

3n* 

c 

00112 

39* 


00112 

in* 

_ c 

00111 

ii* 



CO INN 
00160 
00162 
00162 
00162 
00162 
00162 
00162 
00162 
00152 

8 0152 
0165 
00166 
00167 
00170 
0017 1 
00172 
00173 
00171 
00175 
00176 
00177 
00200 
00201 
00202 
00203 
00201 

8 0201 
0201 
00201 
00201 
00206 
00210 
00217 
C02I3 
00211 
00215 
00216 
00217 
00217 


17* 

13» 

1l« 

•is* 

16 * 

17* 

in* 

19* 

Son 

5 I • 

£?• 

53* 

Si* 

65* 

56* 

S7» 

5n« 

S9* 

6n« 

6 I • 
67* 

6 3« 
61* 
65* 
66* 
67* 
6n« 

69* 

/«• 

7 ! • 
79* 
7>* 
7i« 
7s* 

7 a* 
77* 
7n* 
/9* 
8n» 

8 1 * 


c 

c 

c 

c 

C 


Dl"*%sl 'M rr-vOlllOl • f*F 4 2 1 • (7(2) 


LtlulCAt x‘ii)Tt7 . siioriL • NUSfAP • NJSFli 

oat* c iaoe r/*n— matr* • * cm annf ' **fohmaT # • * heo I • « • mcd 2 • . 
•• *4 iat» • . •C»HMF> 4« ,>nti7p t *PtROUT • , »5UbCLA» , 

• •NOOOI F • * * I IH',1 OPTION* . * *CNO* * . *OATAF I • • • STATE l • , 

I •HESCAI • . »M I AS • . ' SUNANG ' . * IKFUHH •/ 

DIMENSION NTKIAV 

- DIMENSION NIPT ( 3<l! ~ 

OATA NTX/5.*0** t ?».»S».»P , .»tt»/ 

DATA op/ I ; 111 / , cF/ I « • 1 • / •' ZERO/ 0 / 

OATA EUUVEC/I ••■'/ 

data sinwfc/ 2. •»•.•••/. 

• C1NNAI/20/.NAIFET/30/. - - 

• FHVECI/2* , I , * , 0*/ .FSVEC2/2.*U» . 'L'/aBLANK/' •/. 

• BTEST/7. »C* ,*F*/.0UTFMT/ I / . TRF OHM/ 1 1/ , THNSFL/Q/ 


iNITIALI/r FL ASS ANO UfFAULT VALUES 


NOSUR?aR ~ 

NOfaRP-O 
• NTN 1 6*0 
NS» ■ I 
NtSCAL • O 
SCAFLG ■ 0 
HPT ■ O 
0R16 ■ O _ 

TRANSF ■ O — ~ “ 

np on * n 
I SUNT*n 
I5UNC«« 

SAKEV-n ~ 

PCfcC-0 

SIC-0 

PCF»0 

INITIALIZE The TRANSFORMATION RIA 5 Vector I BIAS I AND NO* OF 
BIAS VALUFS I NBS I 


IB 


DO 10 I* 
BIAS! I I 
NBS ■ O 

nuutap • 

NUUFIL • 

nustap ■ 

NUSFIL ■ 
BMS* T* I 


I • IA. 

• (i.n 

•FAl se* 

• F 61 St* 
•FALSE* 

• FALSE * 


SET *002 J 

setblozi 


SCIouuZ/ 


Sr T*0«J23 


SET *03/9 


SETbDUZS 
SET 60026 
SET *032 7 
SETHOOZB 


SET*002V 


•NEr 


SETr 003I**-| 


- »Nt« 

•NEr 

r 

SET80033**-I 

• -6 
I*-* ^ 

•Nt« 


SETB0036*»>I 


SETBL'03* 


SETU0037 

► ^ 

SETB003B 


SET BU03V 

f* ^ 

• NER 

- 

SETB0091»»| 

> 

•NER 


SETB0013»*-1 

‘- 9 . rn 

SETB0011 

SETouOIS 

A 

' • F 

' SETB0016 

SETBOQI/ 


SET 600 IB 
SETBOOSV 

SETBUObJ 



SETMODSI 
SET *0052 
SETB00S3 
SETBOOsi 
SET B005S 
S€T*005* 
SETS00S7 


SiTAOOb* 
SETBOOSV 
SET B0060 
SET BOOB I 
SETB0U62 
SETB0063 
SETbCOci 
SET BC 0B5 
SETB0066 
SETB0067 
SETBQ04* 
SET BOO 61 
SETBOO/O 


• nEr 

•Nt« 

•NER 

•NEr 

•nEr 

•NER 


C 
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! UU<ii t » i i u ivnt t • vm< • 

00312 ‘ • ir i j.rs.fei an* i go to bug 

0031*1 I2M* C0L*Cni»l 

00315 I2»a MaF|NDlrARQ7.C0L aHTFSTI 

00314 1 3 n* IF IM«FC>*'U SO To sin 

0032 0 1 3 l • BHTH|G«I 

00321 137a IF (M.FO«2> 60 TO 120 

00321 I 3 3« C R-MaTRIX 04 T A ON TAPE FILE 

00323 1 34 a «»•? 

00323 I 3Sa ” f RF AO H-maTRIX ARRAY From TAPE FILE 
00321 134a CALL BNF IL 1 RMAT . LCOMB .NOFFAT .FtT VtC aAEY I 

' 0032S 137a CO TO I TO 

00325 1 3na C B-RaTR1X OATA NF »0 FROM CANO FILE 

0032* 1 39a ~ 120 ICC Yb I 


i 



CALL HMPIL IHMAT .LCOmH.NOFFAT aFETYLCtKCTI 

130 NOFET2bnOIE AT 

NOFETlai COhH 
UO 140 B-I.NflFFAT 
110 FCTVCTIHlaFFTVECtHl 
CO TO Ml 
C FEATURE CARO 
ISP CONTINUF 
SO TO Ml 

c Format card 

1*0 CONTINUF 

KMaf |NO(CAN1>7 .COL.FrVFC2) 

. IF IAH,F0,?I 0UTF mT • I 
IF IKN.FO.TI 0UTFMT*2 
SO TO SO 
f HE 0 1 CARO 

1*0 READ I 30 a 220 j^MED I 
60 TO SO 
C HI 02 CARO 

IVO READ l30a2?fl|HC02 
GO TO SO 

C COMMENT CARO . 

200 READ t30a27Oir0MENT 
GO TO SO 
C 0 A TF T ARD 

210 HwNXTCMR(CARri*aCOl T 

IF iHaFOaBLANICI GO TO So 
READ l30a22fll0ATE 
220 FORHATI lOX.IOAA) 

GO TO SO 
C MAXPT CARO 

230 JaNxTCMRf CAR07.COI I 

IF IJ.FOaHLANKI Go TO SlO 
COL-COI -I 

MPTaNUH*ERICARD7arOL .MXpTaHPTI 
00 231 1 a 1 1 mPT 
T«MXPT I 1 I 
MAXPT 1 I I»F1 OATlTl 
231 CONTINUE 
C 

IF ( HpT »6T • TOl SO TO *0 
C 

GO TO SO 
C PEROUT CARO 

2S0 J*NXTCHRlCARfl7aC0l I 

IF IjaFQaHIANK) GO TO SlO 
COL«COL-I 

M a NIIMRER I CARD?. COLa ARRAVa 4ER0 I 
PEROUT a ARRAY! I I 

e 

IF IM.NFall SO TO 9n 
C 

GO TO SO 
C SUBCLASS CARO 

270 NUSUR?aNUMHFRlCAH02.CnL«SuBVC2aNOSUB2> 
CALL 0RnCklSt)RVC2 • NOSlIB 2 1 
GO TO SO 
C LAM CARO 



00999 

1 V Aa 


009 9 5 

199 a 


00997 

20 na 


00960 

201 a 


00951 

2 Q?a 


00951 

207 a 

C 

00952 

209 a 


00952 

205 . 

C 

C 0959 

209 a 


00959 

207 a 

e 

00959 

23 » • 

C 

00959 

209 a 

C 

00959 

2 tn« 

c 

00955 

21 ia 


00955 

217 a 

c 

0095 A 

217 a 


00959 

2 1 

_ C 

0096 1 ' 

2 19 a 


00957 

219 * 

c 

C 0957 

217 * 

c 

00967 

219 * 

c 

00967 

219 * 

— c 

00957 

22 na 

c 

00991 

22 1 a 


00991 

22 ?a 

c 

00991 

221 a 

c 

00991 

229 * 

C 

00991 

226 a 

c 

00992 

229 * 


00992 

227 7 

— c 

00993 

229 * 


00991 

229 a 

c 

00999 

230 * 


C 0999 

23 1 a 

c 

CC 999 

23 ?# 


00999 

237 a 

c 

C 0999 

2399 

c 

00999 

236 a 

c 

00999 

219 * 

c 

00999 

237 . 

c 

00997 

239 * 


00997 

239 * 

' c 

00970 

2 90 # 


00970 

29 1 a 

c 

00971 

297 * 


0097 1 

297 * 

c 

00973 

299 * 


00973 

296 * 

c 

00973 

299 * 

c 

00973 

297 a 

c 

00973 

299 a 

c 

00979 

299 * 


00979 

2 Sn# 

c 

00979 

2619 

c 

009/9 

257 a 

c 

00979 

257 a 

c 

009 7 5 

2599 


00975 

2569 

“ c 


2«« JaNITCMRlCAHf»?,COl » 

ir < j.cu.biANKi Co tO C«tO 

COL-COl -I 

H ■ humbEK < CABO?. COE . 9 H B V t ZENO I 
LAW * ABHAVI »1 _ 

IF IN.NF.II SO TO Tn 

Co Tg sn _ 

OPTION CABO 

290 H»F t NO ICAN09.C0L.WTll 
H ■ | ASS I M I 

IF IM.EOaO.OB.N.St.41 COTO S90 ~ ~ 

IF M • lt_ FNO-OF-CaRI) HAS SEEN HEaCHLO 

CO TO <50.3WW.3I0.370.3S0.36S> .M 

IF N ■ 2. M0*» . OB ••OBIC" 

3011 OB It. a 1 ... 

N ■ F I NO I CABO?. COL. SInVEC I 
IF IN.F0.2I CP^TO _29Q _ ... 

CO TO SO 

IF N ■ *“**▼’• OS '»TSANSF*» 

310 TBANSF a _| . _ 

N ■ FIND I CABD2. COL. SlNVCC ) 

|F IN.C0t.2l tp.TO 290 . _ 

CO TO SO 

IF N a f. * s» — CHECK FOB MsCAFBtNM - 
320 J a NXTCHS ( CANO?. COL I 

i F NFKT CMABACTCa IS A'C" . ASSUNE •»>CAFAC«» 
IF (J.NF.'C'I 60 TO SWO 


SETtfOlbS 
SETB 0 IN 4 
SCTbOl H 7 
StTbClaM 
SETbOlb* 
SETB 0 I 90 
SET 40191 
SET *0192 
SETbOl 93 
Setboivh 

SETM 0 I 9 S 
SETbOlTb 
SETW 0 I 97 
SETSOI 9 S 
SE T BO 199 
SE T 96200 
SETA 02 OI 

•NEB 

SETM 02 CI 3 **-! 

SETb 02 u 9 

SETbQZUs 

S'.T802-Jb 

S£T«Q 207 


•NEB 

S£Tb 020 V««»l 
S 1 TNU 2 I 0 
SETSQ 2 I 1 
SETS 02 I 2 
SETW 0213 
SET a 02 1 9 
SETbUZIS 
SET 902 IA 
SETW 02 I 7 
SET b 02 1 9 
SETN 021 V 
SET M 0223 
SETbOZZI 
SETC 0222 
SCTND 223 
Vi T #0229 
SETAQ 22 S 
SCTM 0229 
SETA 022 / 
i: ET 9022 b 
SET 90229 
SCTW 023 U 
SET M 023 1 
SETS 0232 
SET #02 33 
SETM 0239 
SETSQ 23 S 
SETbOZJA 
_ SET 90237 
SLT« 023 i 
SET 90239 
S€Tb 0290 
SET 902 9 | 
SETA 0292 


309/ 1 
0097 1 


" C 

00973 

* 


00973 

296a 

c 

009?3 

286a 

c 

00*173 

287a 

c 

00*«73 

28 aa 

c 

00<l7<4 

J8»a 


00*1 7 *4 

26na 

c 

00871 

26 i a 

c 

008/8 

267a 

• c 

00878 

2S3a 

c 

00876 

2Soa 


0087S 

2 66a 

■ t 


60 TO 60 

If Mm t 6' — • CHECK for **scamc»»* 

3 2 l| J > NXTCHR I CARO;. COL t 

ir NF*T CHARACTER IS "C" « ASSUME. "iC*F*C'» 

IF IJ.NF»*f I _C0 TO S80 


SETaU2 3 1 
SET802J2 
SC T 802 33 
SET80238 
SET8D2J& 
SCT802J6 
SET 80237 
SC T 80238 
SET80239 
SE T 80210 
SET8028I 
SET8U2 1 I2 


0087 / 

268a 



2 • F 1 HO 1 C 4*02 • C«L. SlNVCC • 


00877 

257a 


C 

IF <2. CO. 3) 60 TO 330 


00600 

ZSaa 




00600 

25«a 


c 

CO TO 580 


00602 

280a 



— 

00=02 

28 l a 


c 



00602 

00602 

28?a 

283a 


c 

c 

SCACF FACTO* OFTlOH 1 HEAD SCALlNC 

PAIRS# 

00602 

28aa 


c 

CONNIN 


C0602 

286a 


c 



00602 

286a 


c 



00603 

287a 


330 

SCAFLC « 3 


00603 

28aa 


c 

Z • Finn 1 C A *02 • COL. 0* i 



00608 

28qa 


380 


00608 

2 7na 


C 

IF IZ.NF.21 CO TO so 


00606 

2 7 i a 




0060% 

006Q7 

277a 

273a 

- 

c 

NMN « FLTHUH* 1 CARO? . COl • CONMINCnSFI 

r 2 i 

03607 

27’: a 


c 

IF 1NMN.NE.2) CO TO 580 


00610 

276a 


\ 


00610 

278a 


c 

_ _ . .. . _ . . 

. — . 

00612 

2 77a 



AOONUH a N*»F ♦ 1 


00613 

27 Aa 



IF 1 (NSF*NHN> »6T » 31 1 CO TO SO 


00613 

279a 


c 

* 


00616 

28na 



NSF » NSF ♦ MMN 


00616 

2b 1 a 


c 

Z • F 1 NO 1 CARO?. COL. C* 1 


00618 

287a 




C0618 

283a 


c 

IF IZ.C0.2I $Q TO 380 _ ... . 


00617 

2 8ba 



— 

00617 

286» 


c 



00621 

286a 



CO TO S80 


00621 

00621 

287a 

2SAa 


c 

c 

TEST FOR PUNCH OR Pf6 PARaHFTER 


00622 

289a 


360 

M*N XTCMR lCA*D7.'tlLl 


00=23 

29na 



IF IM.FO.'IMl CO TO 361 


00626 

2 V i a 



IF IM.FW.lfl 60 TO 3S? 


00627 

297a 



CO TO SO _ - 

- 

00627 

293a 


c 



00627 

29 aa 


e 

PUNCH OPTION 


00627 

296a 


c 

NPUN ■ 1 _ . 


00630 

296a 


351 

_ 

00630 

297a 


C 



00630 

29*ta 


C 

CO TO 290 


C063I 

299a 




00631 

30f»a 


c 



00631 

30 1 a 


c 

PCC OPTION 


00631 

307a 


c 



00632 

303a 


152 

PCCCal 


00633 

308a 



tO TO >90 

_ 

00633 

306a 


f 

CRECn option 


00638 

306a 


3SS 

Cl • 1 


00636 

307a 



60 TO >90 


00636 

30Aa 


C 

_ 


00636 

309a 


c 



00636 

3lna 


C MODULE ST4T DECK 


00638 

31 1 A 


380 

H**N<TCMRlr4*ft?#COL 1 


00637 

31 7a 



If 1 M*C *• Nt «HTfST t 3 I 1 Go TO 370 


00637 

313a 


c 




SCT802H3 
SETB0288 
SC T 6021S 
SET8028* 
SET80287 
SC T 80218 
StT6021V 
SCT602SO 
SCT802SI 
SET 80262 
SE T8U2>3 
SET 80268 
SET 80266 
SET 802S* 
SET8U267 
SET 802S8 
SET8C2SV 
SET60260 
SET8026 1 
Si 180262 
St T 6026J 
SET 80268 
SET8026S 
SET 80266 
SET 8026 7 
SET 80268 
SET 8028V 
SET 80270 
SETh027 I 
SET 80272 
SET80273 
SET80278 

• HE* 

• HE* 

aNE* 

• Nt« 

•NE8 

SET 802 7s 
SE T 802 7 6 
SET80277 

•NE* 

SET8027*»«-» 
SE T 80280 
SET8028I 

• NEO 

•MEa 

• NEa 

•HE# 

• Nt* 

• HE* 

• NEa 

• NEa 

SET80282 
SET 80283 
SET8028H 
SET8Q28S 
SET 8028 8 
SC T 60267 




icTID2»i 
SET4024V 
SET402V0 
SET »*>2 V I 
SET402V2 
SET402V3 
StTtlOZfH 
SET4029S 

scTaozvt 

— SETB02V7 

SET402*4 
SET402V9 
SET 80300 
~ SET4O30I 

SET40302 
SET MOJO! 
SET4030N 
SET4030S 
SET40304 
SET40307 

* ehkdk on Input oat* setb03ub 

setbojuv 

•••••« ///// I SETBOJIO 

SET403U 
SET *03 1 2 
SET403IJ 
SET403IN 
SET403IS 
. SET403I4 
SET403I7 

SET403I* 
SET403I* 
SET 40320 
SETaOJZi 
St I *0322 
SLT4032J 
SEI40321 
~ SET*032S 

SET 40324 
SET40327 
SET 40324 
“ SET40329 
SET40330 
SET 4033 1 
SET 40332 
~ ~ SET40333 

SE. 40334 
SET403JS 
SET40334 
SET40337 
SET40338 
SET4033V 
SET40310 
~ SE T 40341 
SET 40312 

EKnuk on Input STATFISETb03*»3 

SET40311 

••••« /// I SET403SS 
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APPENDIX G 
VERIFICATION RUNS 


NUN TO M A KC SURE THE CHANGES OlON'T EFFECT ... ORIGINAL }) FEI ft 





*A 

* 

r 





■9 


NUN TO N«Ke SURE THE CHANGES OlON.T EFFECT . *. ORIGINAL 

HOUSTON. TE*A5 


23 FU y« 


LINEAR TRANSFORMATION ini matrix 
NO. LINEAR COM*. N 

no. channels - * 


Chi Si 


CHI 6) 


CHI 1 1 


.*330*00 .6320*00 .S860*00 

-.2^00*00 -.5620*00 .6000*00 

-.8290*00 .5220*09 -. 3900-01 

•2230*00 • I 200-ul -.5930*00 

0.0.16.0.25.0.20*0 


CHI • | 

.2*90.00 

.9910.00 

*1990.00 

.* 100.00 



THE BIAS ARE 

•OU 16.00 25.00 20.00 

OFT | ON T * S.EL 

OFT I ON COVAR ~ ' 

OFT|UN - 1 1 5 T 

STATE I ^|f*^J , ‘* b .‘. 7 *».***0.H.I2.l^,I , ».l5,l* 

OFTIUN HAXSUnal 

HED| NUN TO Hake SURE THE CHANGES OIOH.j EFFECT tNE original 

• END • 



*LI 


JE OHlClNtL 


ii ret ?i 


run to n a ke sure the chances didn't effi 

nous 


TOU Nave SCLECTEO The FOlLOrING sSTaT processor options; 


PRINT MEAN ANO COVARIANCE FOR EACH FjELD 

print a histogram for Each field 

PRINT A HISTOGRAM f OH EACH SUBCLASS 

print mean and covariance for each subclass 


supervisor information; - 

unused core ■ 2fl locations 

maximum No. of FIELDS. .20*1 
MAXIMUM No. OF SUBCL ASSES •• • I 

CHANNELS selected ARE I. 2. 3, <lt S,_ A, ?•_.»*_-*« 10, 1U III ll. |t. (S, 

| A f 

HISTOGRAM CHANNELS are I » 2* 3, t, St At 7t Bt ft lOt It* 12. lit IS. IS, 

III 


input image data tape information 


format 

no. of channels 
no. of pixels/line 

FIRST SCAN LINE NO. 

FIRST pixel REFERENCE PT 


UNIVERSAL 

I* 

l»A 


I 

I 


run to hake sure the changes dion*t effect the original • 

HOUSTON, TEXAS 


23 FEB 70 


TRAINING fields 


FIELD 
no. name 


CLASS 


SAMPLE LINE 
SUBCLASS INC INC 


1 • 


VERT ICES | SAMPLE, LINE) 

( I It*, - |l .t |tit »i?l I It ||7> 


| BI-OI BAHLEy SRHEAt 


1 





-'WtilNAL [PAGE LS 
' ]•’ QKALfTV 


2 r- 

** ta 

X 

X I— 

e x 


I ! 

! I 



• M 

mm | 


’ mm 

T i 


i 

Ml 

4 

< 1 


4 

i 



Ul 

4 

X 1 

• 

• 

( 



<3 

-1 

4 • 

m§ 

'Z 


* 


Z 

Ul 



1 

| l 

1 


4 ! 

X 

1 • 

Ik 

1 

1 1 

I 

I 

X 

X 


* 

1 

' 

i 

I 

u 

o 








u 

J 






Ul 




N 


4 


X 

1 o 

1 

• 

O 


z ‘ 


t- 1 

z 

1 

• 

' • 

III ' 

• 1 

i 


4 


«• 

III 

4 

r ■ 


Ul 

• 


• 


• 



X 

ul 


z 


K 




u 


aa 


mm 



(A 

z 

* 







4 

1 






Ul 

M 



*1 


wi 


K 

X 



z 


4 


< 

< 

1 

(A 

• 

mm 

• 


X 

> 


4 

o 

o 

O 



o 


• 

«• 

• 

«• 


o 

u 


* 


o 



N» 

m 


z 


z 




z 






m 

X 

o 







3 

M» 


# 

K 


Z 


X 

4 



Z 


4 



4 


Z 

• 

r 

• 





Z 

4 

4 

Z 





• 


• 




Ul 


4 


r 




© 


4 







1 





1 


o 




• 


X • 


X 





r 

— 1 

i 

4 

f 


N 

• 

K 

X 1 


o 


• 

• 

4 

• 

4 • 


z 


• 

01 

•« 

r 

< « 


4 


• 


• 


z • 


4 


4 


4 


1 


m 




4 


ul 1 

* * 

• 






U 1 


z 






Z I 


4 





•• 

< 1 

t 

Ul 

t 

• 

> 1 

i 

> • 

« • 


z 

t 

•* • 

Mil 

•• i 

Ul» 

X • 




z » 

Ql 

Z 1 

a • 

41 | 


Ul 


< • 

• 

< t 

• 

» f 


X 


Ul 1 

H 1 

y i 

►> i 

O 1 


•- 


Z 1 

VII 

X 1 

mi 

U 1 


. 







S 

Ml 

K 

a 

: 

4 








• 

• 

• 

• 

• 








z 

K 

mm 

e 

Z 








4 


N 

4 

t 

"* 

i 




1 


Z 

4 

Z 

N 

i 

z 

a 

1 




1 


4 

4 

4 

Z 

4 

a 







• 

• 

• 

♦ 

■ • 

• 







K 

4 

N 

a 

4 

N 

j 




1 

1 


4 

4 


a 

Z 

i 

4 





j 

Ml 

N 

4 

a 

a 

a 

Z 






mm 

Z 



o 

4 

a 

• 





• 

• 

• 

• 

• 

• 

• 

1 




1 

z 

z 

O 

:mi 

e 

r 

*a 

J 





4 

«a 

4 

i 

4 

4 

mm 

1 




I 


• 

t 

• 

i 

i 

* 

1 





i 

m 

4 

mm 

4 

Z 

Z 

4 





z 

4 

4 

mm 

Z 

a 

4 

K 





• 

• 

• 

• 

• 

• 

• 

• 

J 




z 

4 

Z 

O 


«• 

Z 

Z 





■a 

4 

• 

^a 

• 

aa 

aa 

• 

1 




i 



• 


• 

• 


1 



Z 

Z 

«'/ 

4 

o 

Ml 


‘4 

4 

. 



l» 

X 


4 

mm 

Z 

4 

• Z 

aa 




• 

• 

• 

• 

• 

• 

• 

f • 

• 

I • 



N 

<& 

Z 

n 

z 

a 

X 

Z 

4 




Ml 


N 

z 

N 


4 

z 

4 

I 




;• 

i 

» 




1 


j 


Z 

4 

1 

K 

Z 

V 

4 

l 

z 

mm 

1 

4 

4 

t 



a 

4 

Z 

z 

K 

K 

K 

a 

4 



• 

• 

• 

• 

• 

• 

• 

• 

• 

a 



X 

mm 

4 

4 

• 

O 

Z 

K 

z 

Z 



* 

Z 

4 

z 

K 

a 

N 

K 

4 

4 

i 


*• 


• 

• 








4 

z 

HI 

4 

Ml 

4 

4 

K 

K 

Z 

4 


N 

Z 

■M 

K 

Z 

4 

K 

a 

o 

aa 

K 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

' 

e 

III 

X 

K 

4 

4 

4 

mm 

a* 

K 

Z 


K 

4 

4 

4 

Ml 

aa 

mm 

• 

mm 

fM 

aa 

} 


1 

• 



• 

« 


1 

1 

• 

m 

K 

« 

4 

m 

r 

K 

e 


Z 

Z 

4 

4 

1*1 

(II 

4 

4 

IA 

m 



o 

Z 

mi 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

mm 

* 

M 

M 

4 

Ml 

Ml 



M 

o 

4 

«K 

4 

•* 

• 


N 

1 

• 


• 

*• 

• 



4 

mm 

4 

4 

4 

© 

o 

4 

o 

o 

4 

4 

o 




4 

Ml 

4 

Ml 

aa 

4 

r 

Z 

4 

4 

4 

O 

4 




a 

• 

• 

• 

a 

• 

• 

• 

• 

• 

• 

• 

v 




lH 

4 

4 

4 

4 

• 

Ml 

aa 

Z 

*■ 

■M 

— • 





4 


** 













Ml 

o 

4 

4 

Z 

4 

4 

Z 

4 

4 

4 

4 

4 

4 


Z 

4 

4 

Ml 

4 

4 

4 

4 

Ml 

O 

4 

Ml 


4 

Ml 


Z 

• 

• 

• 

a 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


• 

4 

O 


4 

4 

aa 

Z 

4 

4 

4 

4 

O 

Z 



Z 

O 

Ml 

aa 

4 

4 

mm 

aa 

4 

4 



aa 




o 

*■ 















aa 

Z 

4 


4 

4 

o 

ISI 


90 

4 

4 

o 

4 

Z 

4 

4 

z 

4 

Z 


4 

T 


4 

4 

r 

4 

n 

4 

Z 

mm 

4 

• 

• 

• 

• 

• 

m 

• 

• 

• 

a 

• 

• 

• 

• 

a 

» 

4 

O 


mm 

4 

m 

O 

o 

o 

4 

Z 

4 

mm 

* 

4 

* 

4 

aa 

■» 

4 

4 


•• 

4 



*• 

4 

4 


4 

4 


O 

4 

Z 

z 

Z 

4 

4 

o 

O 

4 

o 

aa 

mm 

4 

aa 

4 

4 

Z 

o 

aa 

4 

z 

4 

4 

Z 

Ml 

4 

4 

Ml 

• 

Ml 

4 

4 

4 

4 

Z 

4 

Ml 

• 

• 

• 

a 

• 

• 

» 

a 

• 

• 

a 

a 

• 

• 

• 

• 

• 

• 

• 

4 

4 

o 

O 

4 

O 

Z 

Ml 

4 

Ml 

4 

4 

aa 

© 

*a 

4 

4 

mm 

4 

4 

Z 

4 

aa 

-a 

4 

*«* 



-a 




4 

«a 


4 

Z 

4 


\ 1 * 


1 


O * r « •* 


O r N N 4 '< 

O * #4 # 8 N 

• • • . • • I 


at I ' I I I f I I 


04444*40 

o»«r~*ie 4 t 


I I 

I 

* I 

! I 

> t 

i 1 


•C Ul «* ^ 

• • • • 

« I I 


• r 


O K jt N r O • O K y 


— • 


I • 


4 n 4 • r o 4 r n id 

4 r 4 ^ 4 r O « 4 r 

• ! • • . • • • • • • l • 


• • • • I 


0 4- 


I • 

I 

i 


0 4 4 

• • • 

1 • I 

1 

t 


I I 


i t 


I * 


•EM 

o« 

M 

UIUI 


UN 
UII4 
k 3 
InO 
UZ 1 


Ul 


•f i 


*: 


41 O 
Ol J 
N I Ul 
Ml -• ' 
« I Ik 
X • 

I 4 
9 Z l 

I •- 

• Z 


o 

o 


4 4 4 -44 


4i «• 

o o o 


0 4 4 

O N 4 


4 - f r N a a a o 


41 


Ul 

s 


Ul 

OE 


K 

•at 


0 4 r 4 r- 
o r 4 «* r fa 


• - 4 0 

4 n - O 


41 N 


O • K 


X • 

-I 

at • 

Nl O 

<1 O 

X • • 

• — 

I • 

o * 


X I 
Jl 
Ulf 

oe a 
•e I 
o i 
Ul 


-NNfKKOON 

4 r 4 - 44 *ar 


I 


o 

o 


I 

— • 
I 
• 

J • 
Ul I 

z i 
2 • 
X • 
X I 

u • 


in'i 


tlV 3 M«S •SSV 13 MS * Ofl» •{ 3 'UmVI • 0 N> 


RUN TO N«KE SURE THE CH*NSES 0l0N*T EFFECT THE ORI6IN.L )} FEB »B 

HOUSTON. TEXAS 



1 


2 

Ik 


X 

P 


w 

« 

d 

* 

Ml 

tt 


in 

x 


o 

x 





9 » 




« 




P 




X 




» 




m 



i 

T 

f 

i 




M 

i 

4 


• c 

M 


X 


9 I 

< 


. 



•* 

-4 

• 

! 

P 

9 

* 

U 


i i 



! 

• 


1 

KM > 

9 


29 


♦ ' 

O « i 

• 


M 


i 

* • 

X 9 

1 



; | 

Ml Ml 

< 9 


• 



T 9 * 

X 9 


, i 

• 

P« 

O 

O 

z 

O 9 

-i 

M 

»o 

k 9 

p 

• 


M 9 

m 

w 

PM 

M | 

Ik 

•9 

P 3 

X 9 



M.O 

9 

P 



PX j 

9 

X 

! 

1 ! 


9 


■ 1 


P 

9 

X 

P j 

i 

• i 


M 

MJ 

1 1 | 

X 


« 

P 


o 


X 

X 

i 



► 

X 

, 4 

o 



« 

s » ! 




M * 

M 




P 



• 

P 



O 

X 



* . 

« 



- I » ! 


I 

n • 

9 

I 

-J I 

mj • 
Z 9 
X • 
« 9 

r • 

M • 


• o 
in 

♦ 

t i 
* . 
5 : 

i! 


HI 

ri 


p 

♦*# 


u Nf9«ONr490Nr49 
< r»np-»«f 04wnn**Nn 

u rv .*> ' J '*’1 •— JT 8 -• tfl fr* N <• 


o 

•» 


• 3 



1 mm 



4 N 


M 



•» 



Z 



P 



P 



P 



X 



& 

• o 


P 

• N 

9 

X 

♦ N 

» 1 



I 

• 


1 



-J 1 

r 


P 9 

u 


X 9 

«K 


X • 

P 


I ♦,- ! 


4 I 

T I 
U » 


Nr « 4 QNr<iaoNr 4 « 
**><► 

>N 40 ^N«Z«-ifl>f »44 


a 

« 

X 

mm 

I# 

m» 

*p 

Ci* 

* 

Ml Mi 


X 

k-'» 

U»* 

Ml 

M. » 
M. »» 

Ml< 


X 

o 


Ml 

19 

X 


Ml 

or 


in 

Mi 

w 


X 

«r 


• c 

• m 

• 

9 

X I 
<9 
« • 

PI O 
0 9 J 

t- I Ml 

III 9 •* 

— 9 M 

X 9 
9 P 
I X 
I •• 
• X 


9 

HI 9 
• 

•J • 
uJ f 

X • 

X • 

< I 
X I 
U I 


m 


(NO* SANPLESb 22AS0 > SUtCLASSa SAKE AT) 


9 I 
• ’ 

• a 

Ml 

♦ -4 

1 I 


» 

I 

I i 

• a 

• r 

• m 
i i 


i.Ki 


- *J3 


'V 


I 

Ji • 
I 
• 

-I I 
Ul • 

Z 6 

2 I 

*4 I 

a. i 

u i 


x 

u 

-T 


• 

• O 

» N 

♦ ** 


U Nf<l«QMf4!8QNr4« 
< ■—**>• n 

i*i «M\«3>nN-r 

f*w • I ■•-• — — 


fl 

4 « 
• 
I 

J I 
UJ I 
Z I 
z • 
« • 
r * 
u l 


0. 

Ul 


I 

I 

• 

• 

I 

• O 

• «4 

• «* 

I 

» 

I 

I O 

• r 

♦ — 





«ft 


9 


9 




ft* 


9 


9 




« 


9 


9 




Ul 


9 


• 




X 

t 

9 


1 . 1 




■ 


90 


9 O 




W 


90ft 


9 in 





j. 

♦ mm - 


♦ * 




• 


• 

! 

9 

a 


mm 

in 

1 

9 


! • 9 

m 


• c 

«n 


9 


9 

X 


• 


j 

9 > 


1 

M 


mm 

-j 

1 i 

1 i 


> 9 

*0 

9 

m 

u 


9 1 

* » 

9 

mm 

• 


m 

1 1 

9 

| 

4 9 

WA 

1 


3 


• a 


90 

04 , 

• 


M 

1 

9 « 


9 

*C 

X 1 



l 

♦ -• 

| j 

1 ♦ - 

UIUI , 

< 1 


• 


9 


i 9 

xn» 

X V 



i 

9 


9 

(H- • 

10 1 

a 

O 


• ! 


9 

X 

O I 

j 

HI 

1 

9 


9 

►-o 

ft- • 

u« 

• 


9 


9 

SJ^ 

in i 

mm 

n# 

1 

9 


9 

1*1 in 

mm | 

X 

M 

l ! 

9 

1 

9 

U.3 

X 9 



' 

90 


9 O 

tkO 

9 

10 


i 

9K 


9 N 

MX 

1 

X 


1 i 

i { ♦ — 


♦ — 


9 

M 

• 


1 9 

} 

! 9 


9 

X 

in 

j 

i . 1 • 

j 

9 

• 


Ml 

Ul 

* t 


i ; 

9 

X 


X 

-J 


9 


9 

o 


m 

X 

1 i 

9 j 


9 

mm 


►* 

X 

, ; 

9 

i 1 

i 9 

o 



< 


9 


9 




in 


9 O 


1 O 

in 





10 


9 m 

1*1 



• 


♦ — 


♦ — 

10 



o 

! 

• 


9 

X 



X 


9 


9 

4t 



ftp 

\ | 

1 i c , 

i t 

9 

X 





1 > • I 


9 

u 





9 


1 






9 


• 

1*1 





9 


• 

X , 





9 O 


1 O 

ft- 1 





9 0 


9 0 






♦ mm 


♦ «■ 

1*1 




• 

9 

• 

1 

« 





9 

mm 

9 

3 




in 

9 

in 

1 

in 




mm 

9 

mm 

1 





X 

9 

X 

9 

Ul 




X 

9 

X 

1 

V 




mm 

9 

mm 

1 

< 




o 

9 O 

o 

9 O 

X 




X 

1 O 

X 

1 O 






♦ M 


♦ N 

o 





1 


9 





• 

9 

* 

1 





«n 

9 • 

n 

9 

X 




* 

9 

«• 

1 

3 




•m 

I 

mm 

• 

X 





9 


• 






1 


1 






1 O 


• a 






9 — 


9 r— 





m 

♦ M 

in 

♦ M 





ft- 

9 

ft- 

• 





X 

9 

z 

1 





ul 

• I 

Ul 

1 





in 

• 

in 

1 





Ul 

• 

Ul 

• 





or 

9 

or 

4 


t o 
I M 
♦ r* 


< ®rO'ON^^- r*r*» 

tel o N OO^^-TOJ - ,19-N^ 
fV — o* «c •« x m — o- 0)0 * — 

<** — — — — — — 




run to Make s««e »«e chanses oidn»t *5us1o N Sc*S , * IH * L 


k 




• e m 

• i < 

Si J 


.J 


»• ■ 

* 


• C I 

z 

1 

• ! 

M 

J 

mm 

S 9 

1 m 

m ! 

W 0 


, 

X* 

, 1 


o« 

t 1 

j 

K 

C 1 


uiki 

<• 


X W 

«• 


W • 

’ o • 

o 1 

Z 

O 1 

a 

WO 

H • 

i*i 

uw 

(A t 

M* 

WM 

M • 

w 

wo 

X • 

_ 1 

wo 

1 f 

s 

UIX 


z 


1 

*m 

w 

1 i 

z , 

• 

t 

•• 

z 

[ 

< 

o 

i i 

X i 



w : 


Nf«CO fHT 4dDONf 

mo- in — of o^> wo 


U Nr®»0^f -••ON»4« 

^ m •"I *• 


C -3 


I NO* SAMPLES. 22*50 » SUSCLASS. SRHEA?) 


Run to «*ke Sure t m e chances oion*t 



ul 

w 


s» 

z 


X 

o 


X 

3 

Oft 


P 

X 


• c 

I 


O 


mm 1 


M 
OP | 



*c 

X 9 

tow 

P • 

XI- ; 

« I 


PI 

Z 

Oft 

O 

ft - 1 

♦- 

Oft 9 

<001 

M | 

WO 

X 1 

WO 


tOX 




ft* 


• 1 


z 


p ! 



O I 

.J 

Ul 


Oft 


Oft 

o 


o 

ft. 


z 

Ul 

Oft 


I 

— • ft 
ft 

-I 9 
till 
Z I 
Z I 
« • 
X • 
Ui 


il 




* 

• 

i 

i 

• 

|'d 
• 

• P 

101 

♦ «4 

i i 

■ t 


> 

• o 


• < 

♦ «0 

i i 

« 

ip 

• N 
♦ — 

i i 

; i 


id 

IP 

♦ — 
I 
I 

j ! 

I o 

• ft 

4 — 

I 

9 

9 

a 

9 

I 

90 
9 O 
♦ 
i 
9 
I 
I 
9 
9 
9 

9 O 


NM«ONfl*ONf 

nc* ifl- nro«M>ifl-.Na 




♦ fti 


ot 

9 


* w 

ft 


z 

• 


to 

9 


Oft 

1 


to 

1 


oc 

1 


X 

9 O 


to 

1 N 

9 

oc 

4 ftft 

ftft 9 



— ft 

• 


1 



Jft 

x 


to ft 

u 


X ft 

< 


* 9 

to 


P I 



X 1 



Ul 



I 

I 

• 

• O 

i r 

♦ — 


i o 

♦ N 
I 

I 

9 

9 

I 

9 

I 

♦ O 
I <M 

♦ P 


1 

ft* 

1 Z 

■ 

Oft 

fl 1 

• 

mm 

Ul 

1 

Z 

p 

•1 

1 

a i 

« 

ft. 

1 

•* 

ft* 

X 

• o 

o 

1 


p 

Oft 

• • 

Oft ’ 



♦ — 

Ul 


• 

ft 

S 3 


o 

• 

z 


z 

• 

p 



1 

X 



• 

O i 







9 

Ul 



9 a 

X 



9 ft 

ft* 



4 — 




1 

Ul 



9 

ac 



9 

o 



1 

Oft 



9 




1 

Ul 



1 

u 

1 


90 

p 



• O 

X 



4 fftft 




9 

o 




ft* 



1 




• 

z 



9 

D 



9 

X 



9 





NT4«OMr4«ONf4# 

no* n — t> r a **fsj — n ^ 

»N4U^N«rfl M| A9.^4 


cS K ^Hi L PAQ * *» 

^ POOR QUAUTY 


i i ! 


, p 

* • 


Ul 

1 ft o 


5 

; ♦ £ 

i 

: M 

s 


• 

1 1 


— Oft } 

V 

P 

•C Oft ' 

1 

X 

1 p 1 

1 

M 

— o 

4 J 

tf 

• PM 

9 

90 

KM j 

• « 

ft 3 

IP 

OP 

ft M 

ft — 

P 

X 9 

• 

UIUI , 

PI * 

• 

Xft* 

PI i 

i 

ft- • 

4 1 G O ' 

• 

z 

Oft J Oft . 

• 

ft *0 

ft-ft Ul <B 

t 

Oft- 

Oft ft — r* 

§ 

UJ Oft 

— • W N 

1 o 

wo 

X ft 

• ft 

wo 

• 1 # 1 

♦ *• 

ii 

UIX 

• z 1 

9 


ft ft* 1 . 


9 

n i 
ft 

J 9 
Ul 9 
•* C 

X • 
< « 
X ft 
O I 


1*5 


run to h*,ce sure th e chances didn't 



NUN TO IUKC SURE THE CHANCES 0«0N«T EfTECT THE OftltlN.L i» FEB T$ 

HOUSTON iTEI AS * * 


•C 


• m 

i 

i 

i 

n 

<i 

« • 

O 

0 9 -I 
N I 1*1 
M I — 

— • te» 

XI 

• s» 

• X 

• •• 

t X 


o 

Ml 


UI 

-I 


Ml 

O 


•: 

I 

IO 

i m 

♦ *4 
I 

f 

t 

I 

• 

IO 
i tr 
♦ — 

• 

i 

i 

• 

i 

i o 

• Ml 

♦ -• 

I ! 

• f 

«o 

I « 

♦ — 

I 

I 

• 

I 

• o 

I K 

♦ — 

• o 
« • 

♦ — 
I 

• 

I 

I 

I 

I 

$ 

9 O 
f » 
♦ 



• 

f 


♦ 



1 


mm 


Ml 

« 


Ml 



1 




►- 

1 


*- 


X 

• 


z 


•• 

1 


mm 


o 

1 o 


O 


A. 

1 o 


A. 



♦ M 









• 


• 

• 


m 

1 




•# 

1 


* 



• 


MB 



1 





1 





• o 





| am 




Ml 

♦ 14 


Ml 


►“ 

• 


r- 


Z 

• 1 


z 


M 



UI 


Ml 



Ml 


UI 

1 


UI 


X 

• 


* 


A. 

• 


A. 


UI 

1 o 


UI 

1 

« 

• N 

1 

X 

Ml 1 


♦ *4 

* 1 


— I 

• 


— 1 

• 

• 



I 


-1 I 

X 


a « 

X 

ui • 

VI 

Nr 4«ONr«coNr4a 

Ui | 

u 

Z 1 

« 

— cd r o *»n 

2 1 

« 

z I 

ui 

<► on'iK- r 

Z 1 

UI 

4 1 


rr- 4 r ■ j o t 

* 1 


Z • 


»4IN — — — — — 

X t 


W 1 



UI 



s 


M* 4«ONr4«OMr4M 

-»***■» 

- . 'rn-tMUj.* 

— — — — — 






RUN TO H*Ke SURE The CHrUSCS 0l0N»T ^WSIOnIt|krS U,N * L 


I 


to AL 


Is 

ny 


• c 


ui 

X 

IB 

HI 

■ 

tfl 

I/I 


• • - W 

I ; B 

i ! S 

5S i . 

K I I 

tii o a 

O I -I * 

*- I UI • 

I/I I - N 

-I H N 

x ! « 

• X 

• X * 

~ III 


<ft» 

< 

I/I 


UI 

«A 


ac 

a. 


f 

N I 
I 
I 

J • 
UI • 

z • 

X I 
< • 
x • 
w • 


1*4 T 4 « O fur 4 ®ONf 

rto«in— c r o -c ,n— 
4 *r* 40 ^r* — r a> •*/*<► *>l <4 

w-iy« 4 rrt-y« 4 ’/n- 


i/i 


o 


I 

• • 

ft 

• 

*J I 
U I 
Z I 
Z I 
41 
X • 
UI 


1/1 

UI 

K 

a. 

UI 


I 

■ i ! 

i :•! 
• *« 1 

' ♦ - • 

ii i 

! i * 

i !r I 

i ♦.-! 


I j ! 

1 • o 

‘ ft I* • 

* \ m ! 

i '• i 

• 

ii ! 

; i! . 

I i : 

ft ' 

: ft O 
i • 

4 «» 

1 


ft 

ft o 

♦ M 
ft 

ft 

ft 

ft 

ft 

ft 

I 

♦ O 
I M 

♦ W 


5 NfllONMIONM* 

« rt^Ln-T) f 04 N> 
yj <► «©— 014* 

NM— — — • 


9C I/I 


UIUI 

X^ 


*-o 

UH» 

UI* 

U .3 

i*.o , 
1*1 x 


ft 


• ; 

• 


X 

ft j 1 

o 



J 1 

o 

• o 

ft lift t i 

* 

4 ^ 

UI 

ft 

| 

IB 

X 

| 

<4 

X 

ft 

u 

• 

UI 

ft O 

X 

ft 4 

H» 

♦ «• 

ut 

1 

• 

K 

3 

ft 

1 /) 

ft 

1 

UI 

| 

K 

ft O 

< 

1 o 

X 

4 M 
1 
• 

o 


ft 

1 

ft 

z 

3 

ft 

K 


• c 

i ** 

1 • « 

I 

! » 
ci 
<• 
at i 

II i o 

o I J 

>- 1 i*i 

i/i i -• 

Ml Ik 

x ! * 

• z 

1 — 

• z 


c 


o 


I HO* S*NfLCS« 22*50 » SUBCLASS- SRHCAT) 


Run to h*kc s 0 re t m e chances oion*t 


wvt 
Ute D 
u. o 
MX 


Id 

X 


1 

: 

•• 

a 

mi 

4K 


•C 

Ml 

* | 

■ 

• 

m 

2 1 

• 

m 

mt 

u 

KM ; 

• 

• 


a 

3 

°5 < 

• 


Ml 

w 1 

c • 



UIM i 

< • 


• 

X*- 

Qt • 




K 9 • 

O i 
►» I 
Ml • 

« 0 
X • 
• 
I 
I 
• 


o 

U1 


■ 

M 


o 

a. 


•«- 


O' 

CL 


f 

► I 
I 
I 

-J I 

UJ • 
JT f 
^ I 
« • 

- I 
V • 


i 

• O 
I 

♦ «• 
• < 

I 

I 

• 

• Cl 

• SP 


• ' 

i 

• o 

• 01 

• , 
• * 

I : 
• * 
• 

I 

IO 
• « 

♦ mm 

I 

• 

I 

• 

• O 

• K 

♦ «* 

• 

• ; 

• 1 
• 

I 

• 

IO 

$ m 

• mm 

I 

I 

• l 

t 

I 

I 

• o 

• mm 

I 

• 

• 

I 

I 

• 

• O 

• O 

• M 

• 

I 

• • 

I 

I 

I 

I 

i a 

• — 

♦ ** 

• 

i 

i 

i 

• 

i 

i 

• o 

• i* 

• 


o 

a. 


r 0«N»iTMKf1 


o • 

— I 

• 

-I I 

W I 
X « 
-r « 

« s 

r » 
w i 


w 


a. 


• 

• O 

I«1 

• o 
I r 

i 

i 

i o 

• * 

• o 

I 4 

♦ mm 

9 

• 


I O 

• N 

♦ -• 

< s 

I 

• 

1 So 

i m 

♦ — 
i 

i 

• 

t 

i 

’ • o 

• a 

♦ -* 
i 

i 

i 

i 

9 

I 

• 

• a 

• o 

• M 

I 

• 

I 

I 

I O 

• — 

♦ ** 

I 

I 

I 

I 

• 

I 

• o 

• M 

• N 




RUN TO N A KE SURE T«c CHANGES OlDN*T EEFl THE ORIGINAL |) fCl 99 

HOUSTON. TE*A5 * 





i 


in 


1 


X 



B i 



" J 

, i 


• 

1 ’ * 

mm 

M 


, 

•c 

•» 



j* 

1 

9 

< 


1 



-1 




1 « 

U 


1 


1 

• 




1 

9 




• 

M 


I 


Z 1 



I 

, 

<• 

• 




« 9 



i 

} 

09 O 

O 


1 

1 

9 * J 

Jl 

i 

K I Ul 

• 


I 

Ml «• 

44 


j 


94 



S« 

i 


1 

• SM 


\ 


9 S 



• M 

• 


I Z 

m 

i 

1 

•m 

Ul 

' 1 

< 

a 


i 1 

« 

C 


i 

ft* 

X 


‘ i i 


* 

i i 1 


VI 

! ! ' 

' 

• i 

! * l 


o 



z 



* 

Ul 

M 


I 

mm | 

9 

J I 
Ul* 
X » 
Z I 

4f | 

X I 
W I 


♦ ^ 
I 


i 

is 

♦ ■ 

i 

i 

'a 
• * 

• ; 


I ' 


I 

I O 


l« 


: i 

• o 

IN 

♦ «■ 

• 

: i 

: i 


id 


• m 

4 — 
I 

• 

j i 

I o 

• N 


I 

I 

I 

I 

• 

I 

IO 

I o 

♦ N 
I 

9 

• 

I 


• 

I 

I O 
• — 


rtO-ifl-. nr 




♦ N 


I/I 

• 


* ft- 

• 


z 

9 


Ul 

1 


IA 

1 


Ul 

9 


ac 

• 


ft. 

1 O 


Ul 

• N 

1 

Of 

4 44 

« 1 



— 1 

• 


9 



mJ 9 

X 


U) 1 

w 


X 1 

« 


X • 

Ul 


< I 



X • 



Wl 



• o 

• «. 

• “ 

i 

I 


• 9 

4*4 

9 

I 

f 

I 

I 

9 

• 

9 O 
♦ «• 


Nt4«ONr 4«QNr4« 

<■>{► n — T) ro4»^0“d> — rv r> 

4N4UH)N«*r«M|A»>N4 


POOR QUALITY 


i f 

i 1 1 

• O 

. 




t 

t r 

| 

I 



1 1 1 

♦ «• 





' 1 1 

I 

! 




1 1 


• 

i 



I 

1 1 


9 

i 

1 





9 

\ 

i 


ft* 1 

t 1 


9 




* 

, 

f 




Ul * 


9 




X 

. . j 

9 O 




* 1 

' 

9 M 

• 

• 


I/I 1 

t * 1 

♦ -• 





t * 

1 




• 

1 

I 

mi 


mm 

I/I i 

I i 


1 

m 


• c 

I/I ' 

1 f 


I 

Z 


9 

« ! 

1 


9 

mm 


mm 

mi 

i l 


} 


9 

m 

W 

1 1 * 


9 

M 

9 


o 

t I 


• O 


9 


3 

f 


• « 

o« 

1 


M 

' : 


♦ mm 

H 

S 9 



, t : 


1 

UIUI 

<9 


• 

i » 


! 

Xh 

K 9 



| ; ' j 

9 

ft- • 

J9 

o 

O 


9 

Z 

O 9 

ml 

Ul t 


9 

NO 

ft- 9 

Ul 

• 


9 

Wft* 

M 9 

M 

<V 


9 

kJI/l 

— 9 

In 

44 

i { 

9 O 

U.3 

X 9 



* 1 1 

9 N 

U.O 

1 

O 

| 


♦ ^ 

uir 

9 

Z 



9 


1 

mm 

• 

I i i 

• 

ft* 

9 

z 

IN | 

i 


• 

• 


MB 

Ul 

j l 


• 

Z 


< 

.J 


i 

• i 

! o t 


* 

ft. { 


9 

•• 


ft* 

X 

i . 

1 

o 



< 

1 ♦ 

90 

j 



VI 1 

♦ 

9 m 

I/I 





4 «• 

Ul 



• 


1 

19 



o 


9 

Z 



z 


1 

< 





9 

Z 




it, 

9 

1 U } 


j 


i , i 

9 

1 [ 



* 


9 

in 





• O 

X 





1 ft 

•» 





4 mm 





• 


• 

Ul 






1 

K 




I/I 


• 

9 




N* 


1 

M 




N» 


1 





Z 


9 

Ul 




mm 


1 

w 


* 


O 


1 O 

•€ 




ft. 


t O 

X 





♦ f4 






1 

o 




• 


9 

ft* 




n 


• 





49 


l 

z 






• 

3 





• 

OE 





r% R 
I 

J I 
u J • 
/ I 
X I 
< • 
X I 
U I 


\s* 


.J 



HU* TO tune SU*£ THE CM*H&t5 OiON*T TE^T^THC^OMSlNiL gi rtl 71 


f 


I 

: 


I 

i 



\ 

i 

1 

i 

< 

t 

I 



< 

w 


• c 

1 « ■ 
• 

I 

I 

c • 

<• 

at • 

191 O 
O i -J 
>• « tol 
tfl I - 

— I to. 

SI 

I 19 

• Z 

• » 

• Z 


Ml 


M 


V) 

a 


9 

til 9 
— 9 
I 

J » 
Ui I 
X 9 
Z I 
< I 
X • 
UI 


S 


to 
to 
♦ ^ 


• 

I o 

• r 

9 «• 

• 

I 

I 

I 

I 

• 

I O 
I 0 
♦ «• 

I 

• 
t 
t 

9 a 

I 9 

« 

I 

• o 

9 K 

♦ — 

• 

I 

I O 

• 9 

• 

« 

I 

I 

• 

9 O 

• 9 

9 

9 


9- 

• 


9- 

X 

• 


X 

Ml 

1 


M 

o 

1 o 


o 

«. 

» © 


to. 


♦ 1 9 







m 


• 


n 

« 


#■» 

# 

• 




1 

. 

«• 


I 




• a 




9 *" 



«A 

♦ 


v\ 

9- 

9 


to* 

2 

• g 


X 




Ui 

l/l 



ift 

Ui 

1 


tol 

or 

9 


X 

to 

9 


to 

tol 

9 O 


Ui 

or 

• W 

I 

X 


♦ *9 

9 9 


• 


— 9 

• 



» 


X 


J 1 

X 

w 

«» «*aNr4«aNr4* 

ui 9 

u 

**s 

»*7 ^ i/> « <x> :r 0'0r^9‘Ln*«ps«n 

Z • 

91 

Ul 

t <i9«>n^nj4 

? 1 

UI 


f J'"' r> <. T ‘"’T ^ a 1 7 

« 1 




X • 




UI 




Nr<*«ONr49afir49 
o<9N9jt««N n 

9N-OD mfs. •mV’CD— 

cm — * . >rn-9 *i*» 



\ 


\ 

\ 

| 





mm 
o« 
m I 
UJUf ! 
X9- r 


r 


urn 

U.3 
WO 
01 X 


Ul 

2 


X 

u 


hi 

K 

D 

Ifl 


X 

O 


r * 


* 7 


* 


•J i J 

T 3 
5S2 


o ® 

r • 


N • 


• • • 
► O iH 

7 7 • 


1 -i 

a • 


* 


I 


J • 4 - rt 

» « N - r 

► « ► o »i 
- « I - f 
. • 


o 

w 


; 

** 

t 


M 

I* 

j 


• • • 


• I 


m • r 
• • • 
*i ► m 
r n - 


VI 


w oi 

* * * 

< ftfft t 

X M 9 

W < • 

j • m 

« ui o 

- •• • 

* 3 1 4 

m i h 

* i 

o v • 

- X • 

^ - • 

< x a — 

-i — i — 

Ul < I • 

I f* 

N 


2 


*■'**»► 
- o 4 » 


- * « • o ► 

• I N 


J 


« 1*1 K 

l*» N O 

• • 9 


• • 0 • 

O lA • n 

• • 9 1 


r 


i 


o 

z 

• 

M 

O 

• 


M 


M 


M 

N 

»fl 

o 

« I 

«• 

m 

M 



M 

in 

• 

m 


M 


9 







• 

» 

• 


Ul , 

• 


K 



m 

• 

M 

*n 

* 


u 

«• 





M 


•m 




z 












< 












ac 

< 

<n 

m 

rr 

• 


in 

M 

Ul 

e 

• 

• 

V 


CO 

o 1 

M 

• 

o 

o 

o 

• 

• 

fl 

• 

m 

» 

fli 

• 

• 

fl> 

• 

fl 1 

U i 

• 


o 


• 

a 


fl> 


M 

o* 


r 




o 

Ul 


*n 

M 

M 


z 





•9 







o 


. 










w 

X 

•* 

K 

r 

• 


* 

fll 

— * 

m 


• 

• 

o 

M 

mm 

» 

r 

• 

• 

fl 

* 

• o* 

• • 

M 

• 

• 

mm 

9 

M 

• 

r 

in 

Ul 

• 




— * 

O 


mm 

n 

* 

o 

O 

«n 


fl> 


’ K fl 

"" 


fl 

M 




O IX o o 
r > o n 
• • • • 
in — r — 


fs 

O O 1*1 


r * 


o 

m 

< 

o 

z 


VI 


M 

2 


X 

Ul 


I 

•» 

>• 

i 

> • 

•• 9 

ull 

•• i 

Ui • 

Z 9 

Ol 

z • 

o • 

• 1 

1 

X 1 

t 

Ull 

U 1 

Ui 1 

U | 

XI 

tni 

X 1 

in i 


I 

X I 

K I 
u I 
X I 
X • 
I 

ui • 
u • 
X 9 
X 9 

X I 
< 9 
> 9 
O fl 
u « 


O • W 


V fM. 

IV r 


• o 

VI ry 


O M O — •» 

V (A C lA « 


O O M 

« 


O V J1 0 lA N N m 


)S6 


t 3 ; 

• • • 

N S I 


N # 4 

m mo 

• J • 
M 4 N 
4 N 


• • • 
O 9 K 


I II • 


* # M 

m m k 

• * • 


•• •• • 
• i 


• * * 

• r — 


s 3 


• • 

N 9 * 
** • 


O -/ K 
• # • 
— K W 
N ** 

• 9 9 


• 


fll 

M 

m 

m 

fl*. 

O 

mm 

•» 

o» 


M 

fl 

lA 

M 

n 

(A 

• 


K. 

o 

o* 

in 

s 

# 

0 

• 

0 

0 


0 

0 

0 

0 


^m 

• 

* 

• 

A| 

m 


fl* 


N 

o 


N 

fl 

0 

m 

** 

M 

9 

9 


9 


i 


■•MO 

• o n 


• • M 

- SO in 


o r 


*fl m 


1 


o — 

M M 


ii»*i aa.ia 

3B.S0 81,32 101,99 

I3»57 31*95 13, |7 |9, SB 


T 


o «*i « o f 

o *% r a a 



; : 

o r n n « 

— ’ J 

1 

i 


i 





• 



t 

l 

1 

i 

■ '! i 

i 

1 

i 1 

l 




; 1 

O O • » h K 

' ! 1 

e ! i 



e ft us -* ** 9 

m 



-ii 


• • • • 


i >i 


• o o 

r? •: 

— • 


* 

«■ * 


i 


— M 

r ;r 
• • • 
• : • 


i* 


a m 


i — • 


'r* a • 


ip m 
o — PI 


■ ! I 


O 

r 


I i 


* • • 
• l 


e» 

o 


a a — 


— PI s* O N 

• • • m fM 

(I II 


» i*. r h 

- a o o 




o 

o 


o * 


ft 

ut 

19 


u 

w 


ft 

3 

ft 

Ui 

ft 

ft 

X 


1 

•J 

ft 


1 

5? 

M 

X 


XI 



»• 

ft j 

• 

*! 


» 

i' 

ftft 

1 

• 

Oft i 

M 

1 

Cl 

i 

Ml 

UIUI , 

ft 1 

nil 

Zu ; 

« • 


^ • 

ft! 

Jl' 

X 1 

Ol 

Ul 

NO 

Nl 

«l 

uu 

lilt 

3 • 

UM 


Ol 

U.D 

XI 

• 

wo 

9 


MX 

• 

X I 

• 

•* 1 


• 

XI 

• 1 


«l 

x 


ft 1 

o I 


ft I 



u • 

o 


i 

i 


o 

ftp 


• j 


n 

*1 


o r -*r 


sc t 
-• I 
ft • 
« 

ft 0 
X • 
• 

X I 

o • 
■* • 
• I 
ft I 
-J I 
W I 
k a 
k « 
o • 
Ul 


O ft ft 

a • ^ 


oftftO—^ft* 

o^j»ri/»rN- 


N • O N - N 

n « a r r n 


o 

o 


I ! 


ft 

►- 

X 


• ft 
— • 

• • 
f 

ml 9 X 

Ul • u 

T • ft 

Zl ul 
ft I 
X f 
Ul 


t«1 


run to make sure the changes dIdn»t effect the oricihaL <3 fe» to 

Houston, te**s 









I 


i 


i 


i 


! 

» 


o 



( • 

t 


J 


A* 

•1 


< 

41 


it 

z 


X 



m i 

o 

9 

IA 

M 



Ktl 

1 


04 

• 


>4 ' 

£ 9 

V* 

UIUI 

< 9 

VI 

SA 

K • 

< 

w m 

O 9 

-J 

z 

O 9 

u 

*o 

A* 9 

o 


U» 9 

o 

UiUI 

m 1 

VI 

U.O 

X 9 


U.O 

9 

o 

UIX 

9 

z 


9 

M 

9» 

9 

z 

• , 


M 

z 


< 

o 


«e 

mm 


^ ■ 


o 


m 

u i 

z 

< 

* 

u 


u 

ac 

3 


Ul 

K 


z 

3 

at 


f 


I 


t 


[ 

i 

l 


o 

ft. 


Ul 

z 

ul 

VI 


• 

A I 
I 
I 

-i I 
ui • 
Z 9 
Z • 
4 9 
r i 
w » 


ft. 

Ul 


X 

u 



rtO*lA-«T04N>»fl*«NA 

9*N40AK*-f 

N-l * 


» 


I 


♦ 

i 


I 


i 

i 


I 


I 


i 

r 9 

a 

9 

-J • 
Ui 9 
Z 9 
Z 9 
4 9 
X 9 
W 9 


I 

J 


I 


i 


i 

i 

i 


t 


i 


o 

ft. 


v» 


z 

Ul 

u» 

Ul 


ft. 

Ul 




T 

u 

41 


I 


! 



9 A 
♦ — 
•I 


9 0 

• r 

t! 


•I 

I 

• < 

• O 

• m 

• •• 

i 

#• 
li 
• ! 


• o 

to 

♦ — 

« 

# 

• 

I 

I 

• o 

• K 

• — 

9 

5 ! 

• 

I O 

9 m 

I 

9 

{ 

I 

9 

I 

9 O 
9 •» 

9 

I 

• 

9 

9 

9 

I 

9 O 
9 O 

♦ M 
9 

9 

9 

I 

9 

9 

9 

9 O 

♦ N 
9 

9 

9 

9 

9 

9 

9 

9 O 
9 At 

♦ At 


NrtsoNr ttONrtt 

^lA^StOtNt 

ru—o- ® «c m— tfrt- 
MM — 


1 


I 


t 


t 

I 


t 

I 

1 



3 

ftu 



* 

i | 

! 

i i 

I t 


i 

l 


j 

i 


i 


-i 
► « 
z 

M 

* 


M 


«v» 


04 


>4 

X t 

UIUI 

41 

XA 

m $ 

9- • 

vt f 

Z 

O 9 

9-0 

9- 1 

wt- 

VI t 

UiVI 

M | 

U.D 

X • 

U.O 


UIX 



A- • 

i 

O 





a 

m 

c 


m 

ai 

* 


VI 

z 

Ul 

Ul 


9 


9 • 

9 

J • X 
ui fl 

Z 9 4 

Z I Ul 

4 9 

X 9 
U I 


TRAININC SUBCLASS SBHrAT 


DUN TO fUKC SUHE THE CH* N 6tS OIOmM J^ItomI? 


9 

A 9 
< 9 

1: 

• 

• 

i 

i 

• 

i 

C 1 

M 1 

<9 

«( 

« 9 

«l 

41 

Jl 

O • 

U 1 

K 1 

• • 

(A 9 

3 • 

— 9 

Mi 

X 9 

1 

9 

Ml 

9 

*• 

• 


9 

Si 


A* 


r*j 


O -«<N*'4/T — •*> 

. «r«"»A»N« 


• B ! 

4 I 4 

I A 

I — • — •* — * 

y S o Mr «*'3N»4AON#4A 

^ l ^ /i *-• t' * c < -o n r ifl *1 

21 uj »M 4 unr» «—.r w -mjiooi <• 

<» M-r«4rn-r44»«- 

X » w*t— — • 

U I 


«U N TO hake sure the chances Oioh'T 


«VI 


*€ 

wu 


o 

J— 
Vi VI 


V-O 

MX 




XI Ml 
<1 Hli 


-i l 

19 I 
9 I 
K I 
M t 
- I 

*i 

i 

9 

4 


* 


< • 
Jl 
W I 
Ml 

9 # 
V 5 4 . 
• 

19 I 

X I 

X • 
< f 

m • 
^ • 


o 

4. 



VI 

X 

ui 


X 


I 

K • 
• 
• 

J I 
^ I 
X I 
X $ 
< t 
X I 
U I 


4m 


i 


JO i 

♦‘2 i 

} I 

* 

i 


• o 

• VI 

4m 


I 

I 

1 99 
9 9 
4 m 


l 


• 

ID 

• K 

ij 

to 

19 

• 

I 

1 1 
it 
• 

I 

I O 
• 4 
4m 
I 
f 


I 

• 

I 

IO 

• O 
4N 
I 

• 

• 

I 

I 

I 

I 

IO 

414 

I 

• 

• 

I 

• O 
IN 
4N 


O 


Nr •* * *i<4 » 

2 £.*£«** 0 « 9 l 49 ivii£<; 

;r *’•—***■• 


l 

• I 

i 

l 

J • 

*V • 
X • 
X I 

< I 
X I 
u a 


I 

l 

» 

• O 

i m 

4 M 
I 
I 

• 

• 

I 

I 

• O 
I 4 
4 M 
I 

• 

I 

• 

I 

I 

I 

I O 
I O 

4 4| 

• 

I 

I 

I 

• o 

I M 
4 N 
I 
I 

• 

I 

I 

• 

I 

I O 
I N 
4 N 


Nr- < 

04 J>- 

Z **£S !2 K - r • -* 5 ' * 


KM 


IV 

X 


Ui 

X 


IV 


X 

o 


K 

X 1 

M 

VI IV 

< 9 

VI 

x*» 

XI 

« 

•» • 

V c 

•J 

X 

O I 

w 

4*0 

a* • 

0 


VII 

3 

Vi VI 

M f 

VI 

M3 

X 1 


v. o 

• 

0 

VIX 

I 

X 


• 

M 

H* 

• 

X 

• 



X 


< 

o 


X 


1 <U 


I j 


I s 


v» 


* ; 


VI 

M 


I 

4 • 
I 
• 

-J a 

w a 

X I 
x a 
« a 
x a 
u a 


x 

ui 

X 


X 

KJ 




•eon ?o hake su*e th e chahses oiomT 


KM 

OK 

K 

WW 


X 

-o 


MM 
tfaO 
fa. O 
MX 


It • 

if 

it 


Cl Ml 
<1 Ml 

«• <i 


Ml 
Ol 
*- I 
Ml 
— • 

*! 

• 

i 

i 


di 

51 

Ml 

«: 
x t 
-• 
X I 
••I 

K I 
K •' 
fa I 
• 
I 


O 

X 


M 

fa» 

X 


— • 
-• I 
• 

J • 

UJ I 

z t 
z • 
< • 
Z 9 
V I 


i* 

♦ «• 


no 

• # 

♦ Ml* 

i 

I 

i 

I 

• o 

M 

♦ -M 


t*| 

if 

‘.'5 
♦ «• 

I 

II 

♦ • Cl 

I K 

♦ «a 


ij 

!!. 

to 

♦ «• 

IJ 

• 

9 

• O 
I fa 
fa mm 
I 

I 

I 

t 

I 

• o 

• o 

• «i 

• 

I 

I 

• 

I O 

• fat 

I 

I 

• 

t 

t 

• O 

« M 

♦ fae 


faNfaanN«T 4 ,M 


fail 
— 9 
• 

J • 

u; i 

z • 

Z I 
fa I 
z I 
u • 


z 

w 

M 

UJ 

K 

ft. 

Ul 


I 

• 

I 

I 

• 

• o 

• N 

• mt 

• 

It 

r 

i 

i 

to 

• o 

♦ M 

• 

I 

I 

! 

I 

I 

IO 

to 

♦ mm 

• 

I 

I 

I 

• 

• 

• o 

• o 

• fat 

• 

I 

I 

» 

t 

I 

• 

• a 

i -• 

• fa* 

• 
i 
i 
i 
i 
i 
i 

• o 

I N 

♦ fal 


u Nr««ON» 

"fa AfaJ1-#rOfaNfaifl^Ml 


NNmmm. 


m 

£ 

X 


X 

u 


UJ 

X 


• M 


KM 

■ 

1 


OK , 

1 


K 

X 1 

M 

UJfal 1 

K I 

M 

Xfa 

K 1 

« 

fa* • 

Ol 

-1 

X 

O 1 

U 

9-0 

9 * I 

o 

Ufa* 

M 1 

3 

IaIM 


M 

u. 3 

X I 


uo 

• 

49 

uix 

1 

X 


• 

■M 

fa* 

1 

X 

• 



X 


K 

o 


K 

MM 


fa- 

o 




* 

3 

tfl 


UJ 

X 


x 

o 


X 

3 

K 


1 


(A 

UJ 

at 


O 9 


-J « 

UJ | 

Z I 
Z I 
fa I 
Z I 
o t 


ft} 



o 


a 

* 


x 

w 


ui 

X 


ae 

3 


< 


D 

X 


-J 


<1 


i ; 

« 

j 

tu» 



X 


XI, 


t 

•• 

t 

• I 


j 

vs 

‘ 1 

* i. 



mm 

• 

i; 


• 1 

M 


• 


i 

o« 


ii 



X 

X 1 

M 1 


I : 

UIUI 

<• 

Ml 


, 

x*» 

* 1 

<1 



u* • 

Vf • 

J • 

! 

X 

o • 

UI , I 

o 

U 1 

• I i ‘ 

u*» 

(#1 I 

3 1' 1 > i 

UI4/1 

M 1 

Ml 

U.D 

X • 

• 

kO 

. • 

UI ill 

MX 

• 

xi ! 


, 1 

•* * I 

#» 

il 

*•’ | 

• 


«• • ’ ' 

X 

; 

<• lii 1 

o 


XI 

*• 

* 

►*• i 1 


z 

ui 

IA 

u 

X 


I 

•A I 

MM | 
• 

J I 

Ui I 

Z I 

z • 

« I 
X I 

u • 


10 

o 

♦ M 


u Nr4i8ONr4«ONr«0 

UI ^ 'M <« CJ«"1 f* 

M — O •! i> r 
Ml*- 


SA 

*» 

X 

UI 

VA 


r i 
— « 
i 

j i 

ui • 

x • 

Z I 
< I 
X • 
g i 


ui r*r« jOOm r««ONTy|« 

< #**J) — tjj* f 

ui <► f*-« ti^r* — r a — tno 

fM— e* ti. 4 t f m—fr. m + 
fSjN--.--.-- 


|<N 


Off OCI OM Ost Of I 0/| „ 091 0*1 OQ* 0| Z 0 


w P00R Quunv 


Ul 


ac 

3 


U 

X 


9 

at 




*• * 


M 


X • 1 

1 ' 

X 


Isl 


X 


X 1 

1 



m • 

1 

1 # 

1 

wi 


M 

• 

i 1 

1 

KM 

1 

• ! 

o< 

• 

1 | I 

X 

X 1 

Ml ! 

UIUJ 

X • 

Ml ! 


X 1 

XI * 1 

- 

J 1 

Ml 

X 

O 1 

M 1 

*-o 

»- • 

Ml , 

M 3 - 

(A 1 

9 • i 

UIM 

— 1 

Ml * i 

W=> 

X « 

• 

MO 

1 

Ml 

MX 

• 

XI t 


• 

••I 


• 

XI 1 

• 


— • i 

X 


X 1 

o 


XI 

pU 


*- 1 1 

o 


• I 


» 

m • 
— • 
• 

j i 

ul • 
Z I 

U i 
t i 
w • 


m 

ul 


a. 

ul 

ac 


x 

u 

X 

Ul 


O i 
r 


Nr-««aNr««ONM« 

r o 

o ^ x* '»'n K v •• x 
rv u> d r r 


I 

a • 
— • 
• 

j • 
ui i 
X I 
X • 
« I 
f I 
U 4 


o 

ft. 




2 

ui 

Ul 

oe 

fk 

Ui 

x 


u Nr^aoNr^aONraa 
x n^tfl-®ro«»N^in-Kn 
ui ^l^^O'IS-TlO-tn^NI 




220 210 200 »»0 ISO 170 1*0 ISO 110 130 120 


— — — — ' — — 

run to make sure the chances oion.t effect THE ORIGINAL 23 Fit 78 

HOUSTON. TE*»S 


composite spectral plot imean.plus and minus one std, dev. » ro«: 
TRA|Nmt SUBCLASS(ES) . _ J . _ 


plot lCcend: 


75 

7a 

• l 

at 

07 

*0 

9* 

99 

02 

05 

oa 
1 1 
It 
17 
2U 

23 

24 
29 
32 
35 
3a 
VI 
tt 
1 7 
50 

53 

54 
59 
42 
45 
48 
71 
7 t 
77 
80 

• 3 
84 
89 
92 
95 
98 


201 

20V 

207 


2? It) 28 «♦) 3* 


• • SUBCLASS srheat 

!♦) IV (»1 22 |4) 18 191 « 1*1 IB <•> ia (•> IV 




'I* 


C*l 35 1*1 IS 


■ I * 


* 1 * 


'!■ 


I 

I 


95 

78 

at 

av 

87 

90 

93 

94 
99 

',02 
1 05 
108 
I II 
IlV 
117 
120 

123 

124 
129 
132 
135 
138* 
1VI 
‘tV 

I v7 
150 
153 
15 * 
159 

Ml 

I 7 V 
177 
180 
183 
18 * 
189 
I 92 
195 
198 
2 ol 
20V 
207 






x* ru >• 


RUN lli »Ht C H A N Ci L Jl XlbK«t *r. ?WC ORICtN,L 

* fi 00 a. 0 N,T£KAS 


AT . 

. 4 * Af i ( : li«6 

.filvfi (.aii 

C H a *« *. E J i t a* I ,2 ,3 ,H ,S,6.7 ,8 ,9 , |o» It , 12» 13* I *1 , I S , 16 FILTER-5.* _ . ... — ... 

STATE | F ' i. E • 2 

R : i c n f ' * V-. d ■ l 

o P t | „ N h!SI 

nl sTO |•2t3 > s■b|6t7>B>^>10,ll|l2ll3,I a l•lS,lA 

op r i on * a r tR 

• EN D» 



O 5 
c > 

3 > ~0 

r~ m 


w 



run to hake sure the changes o?dn»t effect the oricinaE 

HOUSTON, TEXAS 


X) FCt it 


tcu have selected the folloaino sst*t processor options? 


PXJNT MEAN and COVaRIaNcE FOR EACH FIELD 
P-INT A HlSro&RAH FOR EACH FIELD 
F>|nT a hISIO&RaH for each SUBCLASS 
P--1M HE AN and COVARIANCE FOR EACH SUBCLASS 


‘‘hLOLL 2. 


Run TO make sure the changes oIon»t effect the orisinaL 

HOUSTON, TE*AS 


21 FES It 


>cj h a ve selected the following sstaT processor options* 


print mean and covariance for each field 

P«JNT A HISTOGRAM for EACH FIELO 

PRINT A HISTOGRAM for EACH subclass 

PRINT mean AND COVARIANCE FOR EACH SUBCLASS 


supervisor information;- 

un.slo core' Ze locations 
mAII->M no. of fields, .201 
mam h uH no. of so jcl asses. « • 
CHANNELS SELECTED are t» 

“I. 

I*. 


HISTOGRAM CHANNELS are 


I 

2, 

2 . 


<*■ s« A. 7 , 8 * 7 . IQ. lit 12 . Il\ If, IS. 
1 . S. A • 7 . St 7 . 10 . II. 12 . 13 . IS. IS. 


input image data Tape information 

format UNIVERSAL 

NU. of CHANNELS IA 

Nu. OF PIXELS/LJNt »?A 

first scan LINE no, 1 

FIRST P'AEL REFERtNCE pt I 


run TO MAKE sure the CHANGES OlON*T E FF 

HOUS 


23 FEW U 




TRAINING fields 


FIELD SAMPLE LINE 

NO. NAME CLASS SUBCLASS INC JNC 

"I _ B I -ol ahEaT" SBaR 7 "l 


VERTJcES(SamFLE.lINE) 

...... ............ ^ f |fi( ||7) , 1 , | |7) 


22166 POINTS rill re US ED |N T he F l E Lo N£*N , c oV a R I ANcc CALCULATIONS 


run to make sure the changes didn’t effect the original 23 feb to 

HOUSTON. TEIAS 

The MEAN, STANDARD DEVIATION, COVaRUNcE, AND CORRELATION II) CHANNELS! FOR: 

TRAINING field 01*01 

mean! 33*10 37*12 17*01 |TiS| 27.57 2*. S3 Si. 20 25.3| 23*02 22*70 M.|0 ZO.SR 




<• * • 

9 — m 


9 m * 
o r r 
• • • 


• • 
-• r 


• • I 


5 2 5 


• • • 


I I 


► 9 N 

4 0 0 

* * . • 
w m *m 


4 U» N i 

»4 9 M 

• • • 


‘itj 


o 

o 


— • o 

n 9 m 


9 9 9 

III 


O f* 

o o 


9 mi |A 

• — I 

< 


O • M 
O «• «■ 


4 « r 

<M M fl 


Ml — 

9 9 

• • 


O Ml Ml O 

O 9 -» PM 


U> <4 

- « I 


O 9 * tfl « 

O — O o M 


* * * » 

• • # • 

0 4 0 # 


< 20 * 


CORRELATION MATRIX 


CORRELATION MATRIX 


§ l S ? s 


8 » A * 
A N - 


-••lift 


?????? 5 ? 

“ " 7 7 " 1 7 7 


O • • A A e 
• C M • ffc M 


" 7 1 


- r • 


* k « r «n 
•;••••• i 


— N K f* 


l i 


O o ~ M * * r 


» i 


7 7 7 * 7 7 


OlNOKifliAt O • K *4 *4 

o M « •« o O n o *• r n a a 


- • • • 


« « o ^ n ^ r n fi r 


p r * j> 

o -* o o 


• • • »i 


o + m m n 

a + r m r 


4 * — f* ► 

O O M N 


O K «• f* 
O > K » 




KtA 

O* 

K 

WUi 

XK 


-.3 


• C 

I 


IA 


•• J 


a 

o 


c • 
< a 
k a 
ti a 
o • 
k a 

IA I 
*• I 
XI 
• 


« 

a 

a 

•. 

So 

I rt 
♦ — 
a 

t 

a 

a 

• 

io 

af 

L 
♦ — 
a 
a 
a 
a 
a 
• 

is 
♦ — 
a 
a 
a 
a 


a 

a 

a 

a 

ao 
a a 
♦ 


a 

a 

ao 

IK 
♦ — 


a 

a 

a 

a 

a 

a 

ao 
a r 
♦ «* 
a 
a 
a 
a 
a 
a 
a 

a o 
101 
♦ «• 
a 
a 
a 
a 
a 
a 

ao 
a «• 
♦ — 
a 
a 
a 
« 
a 
a 
• 

a o 
a k 
♦ — 
a 


* (A 

o « 

M 

UlUl 

*K 


KO 
UK 
1*1 IA 
U .3 
i*.o 
ux 


ux 

1 

a 

z 

i 


• 


I 

a 

• 

g> 

K 

• 

z 

a 

z 

< 

■C 

IA 

1*1 

flu 

i 

a t 

a 

a 

t l 

a 

a 

a 

O 

o 

o 


•» 

X 




ao 

Uk 

o 



«fl 

IA 


a o 

ao 


a • 

♦ ■* 

in 

hi 

IA 

1*1 

v9 

Z 

« 

X 



• 

O 

X 


♦ «• 
i 
9 

a 


• 

• 

a 

a 

a 

i 

Z 

4 

X 

u 

tel 

u 





a 

ao 


i 

1 o 

X 

K 

X 





ik 
♦ — 


♦ •• 
t 

ul 

K 



i 

• 

a 

• 

a 

* 

3 

bl 




<•* 

i 

IA 

i 

i 

* 

IA 

X 




IA 

i 



o 





i 

K 

• 

i 

i*i 

IA 




K 

i 

Z 

a 

1 o 
• o 


ul 




Z 

• 

• o 

O 

<f 

X 

X 

< 

X 




O 

X 

a o 

♦ N 
1 

4. 

♦ N 

a 

a 

O 

K 

o 



• 

(A 

1 

a 

• m 

• 

A) 

a 

i 

Z 

K 




O 

4 

» 

a 

i 

1 o 

3 

Z 

3 

X 




<• 

1 

1 

a 

" 

X 






1 o 


a •** 







i — 

• 

♦ N 



• c 

I 


■ 

(A 

IA 

<% 


I 

x a 

< f t 

ac a 
na 
o a 

Kl 

a a 
- a 
x a 
a 
a 
a 
a 


o 

IA 


* 

#* 

M 


«A 

1*1 


Ml 


O 

X 


(A 

K 

X 


I 

— a 
a 


J 1 

X 

U* 1 

u 

Z 1 

< 

Z 1 
< • 
X 1 
u • 

tel 


O **> * /'il.ft'.U n A 'J A 3 A 


♦ IM 


IA 

I 


K 

1 


Z 

• 


Ul 

I 


vA 

| 


ul 

a 


AC 

i 


ft. 

« o 


UJ 

IK 

• 

K 

♦ N 

in a 


i 

a 

• 


j • 

X 


ul • 

u 


Z % 

< 


Z 1 

tel 

• 

< 1 
T • 



• O 

I N 

♦ K 


SK paoe ts 
OF POOR QUALITY 


I 

A t 
I 

a 

4 i 


i 


fsjy «t OONT ^ * 

j, -*»■ o<~*- 


Z B 
Z « 
< • 
X I 
u • 




.J 


nun ro «**£ some i me ch a n«es oidmt 


J! 


!S 


♦ - 


♦ — 


. 



• 

-J 


«• 

4 

« 


• e 

an 

X 


i 


•• 


sm 



• 

» 

u 

« 

a 


0 ! 

m * 

• 



0 < 

a 


Ul 1 j 

X 

c a 



UJU i 

< a 

1 

• 1 i 

SN 1 

•ri 


! ; 

N • . 

4 a 

a 

* 

* 

0 a 

-1 


k O 

i* a 

w 

r 

UN 

ui a 


(X 

UIWI 

•* a 

h. 

•a 


WD 

wo 

wx 


kl 


I 

*1 • 
I 

•J • 
u • 
2 ! • 
X I 
< I 
X • 
U I 


4 A 

w 

W 

X 

o 


z 

ul 

V) 


I 

• 

• O 
1 til 
♦ — 
l 


• o 

• 4 

• 

* 

i 

« 

I 

l 

IO 
IN 
♦ — 
I 
I 
I 
• 

I 

• 

I 

I o 
c • 

♦ — 
I 
I 
• 
a 
• 

I 

I 

I o 
I ► 
♦ ■* 
a 
s 
1 
1 
« 

1 

1 

« o 

• o 

• «X 
I 

• 

I 

I 

I 

f 

a o 
1 — 

♦ n 
» 

1 

1 

• 

1 o 
1 « 


X 

o 


► M 40 «nN«r « — u*»> .x* 


I 

r • 
1 
a 

j 1 

UJ I 

Z I 
Z ft 

< a 
x « 

u 1 


I* 

a- 

z 


(A 

UJ 


0 . 

UJ 


I 

a 

1 

• 

1 

10 

14 
♦ «• 

f 

• O 

♦ «* 
I 

I 

• 
a 
a 
• 

• o 
aw 

♦ -» 
1 

a 

a 

• 

a o 
a m 

♦ «• 
a 
a 
a 
a 
a 
a 
a 

a o 
a 4 
♦ — 

« 

a 

1 

a 

a 

a 

a o 
a o 

♦ NJ 
I 

I 

a 

a 

a 

a 

a o 
1 — 

♦ NJ 

a 

a 

a 

♦ 

• 

a 

a 

a o 
a n 

♦ NJ 


N/OBjojr «t>ONr 

► »x-« - 


2 , 0*7 



ORIGINAL PAGE IS 
OF POOR QUALITY 




O fr- 
uit* 
U .3 
U.O 

UIX 





Q 

N 

• •• 
ft 

» 

I 

ft 

ft 

• 

• O 

»« 

♦ 

« 

i 

i 

• o 
ir 

i 

i 

a 

i 

i 

i 

i 

10 

M 

♦ — 

I 

ft 

I 

I 

ft 

I 

I 

Id 
(•ft 
♦ — 

I 

a 

« 

l 

i 

a 

i a 
i o* 
♦ — 
i 
i 

•• » 
i 
• 
a 

• o 
a « 

♦ — 
i 

i 

a 

• 

t 

i 

• 

a o 


z 

o 




x 

ui 

t* 

u/ 

QC 

CL 


a 

r* • 
i 

-j • 

UJ » 

Z I 

r a 

4 I 
I • 
U I 


1 ^ 
♦ — 
a 

♦ 

i 

» 


\r\ 

a 


a 

ft- 

a 

X 

i 


a o 

o 

a o 

4. 

♦ t* 

i 

a 

0 

a 

rt 


0 

a 


i 


• o 



♦ 04 

0 

| 

fr- 

1 

Z 

ft 

ui 

• 

»* 

a 

UI 

a 

oe 

i 

a. 

1 o 

UI 

t <N 

1 QC 

♦ 04 

0 ft 


ft 

ft 

« 

I 

ft 

ft o 
a * 

♦ — 

• 

t 

a 

a 

a 

a 

i 

• a 

• jt 

• •+ 

a 

ft 

a 

i 

• 

a 

10 
a m 
♦ — 
a 
a 
• 

« 

a 

a 

a 

id 

a « 

♦ — 
t 
a 

ft 

• 

i 

a 

a 

i o 

a n 
♦ -• 
• 
i 

a 

i 

a 

• 

a 

i o 
i «o 
♦ — 
I 
i 
a 
• 
a 

i 

i 


i 

i 

i 

t 

i 

i o 
i o 
♦ Oft 
I 

a 

• 

a 

a 

« 

i o 

♦ M 

I 

I 

I 

« 

I 

ft 

I 

I D 

• 

♦ oi 



tv ~o m 

Nfx— — — • 


I 

l 

j • 
oJ ft 

z a 

£ I 
« I 
t I 
u I 


u NT*»'3NJ'0*0^ s ’ ,0 f 
< -* 0 » 

<V— flfr CD ♦ Z •*» *>-0 

fyfM — — — 


run to h a kc sure the changes didn.t effe^ he original 23 rti 7* 

HOUSTON. TEXAS 



run to make sure the changes dIon*t effect the original 2) feo to 

Houston, te**s 



◦ 



va 

ing 


*r 


►* 

1 


0 - 


7 

1 


z 


ul 



UJ 


A 



A 


UJ 



UJ 


oc 



ac 


a. 

1 


n> 


UJ 

1 o 


UJ 

1 

ac 

1 N 

« 

ac 

— 1 


♦ *M 

M • 


— 1 

• 


— 1 

• 

1 



• 


-J • 

r 


-J 1 

X 

UJ • 

u 

rs£&-*o joa^i'^moN / -A® 

uJ • 

u 

7 • 

<s 

-• a> j- o -o o* iA -*r*. n 

Z • 

< 

Z » 

ui 

(M\OOOrs-J-iO-JlON-fl 

7 » 

UJ 

< • 


rg-^ r f)- 

< 1 


r • 


fN'N— -* 

X 1 


W 1 



U I 



(NJr-OOilUNT^flQNar'O'S 

to** 1/1-® r o-oN^i^ — #«■* n 

rsi ~*t>- Oi >o r fo — o* 00 ^ /rt- 

f^r* — — 


Oil Oct Ob I 05 1 Oft Oil Of 1 Oil 0Q Z 0|2 022 



RUN TO H A K £ SURE THE CH*NGES DIDN'T EFfCCT THE ORIGINAL 

HOUSTONiTE*AS 


RUN to H A KC SURE the CHANCES OION'T EFFECT THE ORICINaL 2) FEl 7t 

HOUSTON. Te*AS 





1 


\ 



<»» 


4 


o 

■e 


1 

> 


•• 1 

W 


Z 1 
X • 

a 


UJ 9 

►- 


X • 





I 


41 

« 

H 







N • 


i 



• r r n n 

• * • • • 

o ifl * m n 


ft i • 


-• 4 d r m ► 


« tit fr yi o v 

r N N N 

ft • 


•* 

A* 

Aft 

4 

X 

Uft 

Aft 

* 

X 

• 

Aft 

w>* 

f 4 


• 

■ 

• 

• 

• 

• 

• 


® 

lA 

4 

« 

Aft 

iA 

— 

4 

X 

4 

Aft 

Aft 


•• 


1 

ft 





* 


Aft 

Ps 

O' 

A*. 

A* 

01 

in 

4 

•* 

* 

mm 

Aft 


•* 

• 

• 

• 

• 

• 

• 

• 

■ 

► 


* 

fs 

Aft 

4 

4 

Aft 

in 

4 

Aft 

•m 

x 

Aft 

Aft 



ft 

1 



1 

• 

ft 


rs 

a 

4 

X 

m 

rs 

■» 

X 

o 

00 

Pv 

A*. 

*• 

o 

X 

X 

S. 

4 

9 

X 

A*. 

Aft 

m 

lift 

4 

4 

.1 


Aft 

Aft 

Aft 


M 

Aft 

■M 




1 

1 



• 

• 

1 


4 

Aft 

Al 

« 


O 


Aft 

l/ft 

a 

Aft 

X 

T 

4 

o 

rs 


Aft 

flO 

a 

O 

Ay 

X 

X 

Aft 



Aft 


fs 


- I II III 


Aft 

X 

X 

4 

mm 

X 

mm 

Oft 

X 

Aft 

O' 

Jft 

PS 

»• 

O 

A| 

X 

Jft 


X 

PS 

Aft 

Aft 


Aft 

Al 

4 

® 



2 , 

rs 

Aft 

Ps 

Aft 

1 

mm 

mm 

1 


M 

mm 

• 

rnm 





1 




• 


1 


I 

X I 

— I 
a c i 
k i 

< i 

X I 

I 

U> I 
VJ I 

Z I 
X I 

— I 
K I 

< I 
> • 
O » 
U ft 


«> 00 — Aft X 0 Jft 4 4 o fs 

co«xr»o — xf%^eoaori 
• ••*•• • •<*»# • 
— • rs o -a n o* rm 

» • — — • • - i 

ft I 


O n r n « n aj o rs 4 o <x> x 

r* m 4 ai n &> x a> «o ^ © o* x 


O' r o >0 ft T N I n O ~ ~ Oft 

Aft Aft Aft « M | I 


< 2 ^ 


i 

► 




{ 



1 

1 

i 

\ 

i 

i 


i 


i 


J 

,.j 



« O 

r n • 

• • • 


n ~ w ‘ 

M k* M l 

• • • 


4 0 0 


3 M *» 

r * 94 


n r n 
I • • 


I — I 
I 


— M — 

• I • 


« 4 m 

- «n 


J i 


0 4 0 * 

• MM 


o * irt c 

O *» -• O 

• • • « 

— B 


o a- 4 * to 

o — o o «s 


CORRELATION matrix 


^REUklfON HAIR J A 


o * 
o * 
• • 


a *•*+•* z 

q o n r a 
•> i 

i 

1 ©*■■•*•«■»•• 

| o •> •<* «• « * 

— t 

o n » <v r « £ 

ort»oaj22 

M — i *• «• I “> - 

t I I » • 

{ 

a — — «* a> o £ g 

qMA ^ N f w • 

I 

i • 

' oN«->ori*5; 

"* r 

«*••••••••? 

•all ••*••* 

30 — — '"’■a*'*’— ” 

"" 7 7 7 7 7 * 7 7 

gi-SooMO-riM^n 

s s : s : : ! s « j > r : i 

^ | # # I I • 1 # 1 

s s o s'i J J ; 5 ? : 5 5 5* 

* i* * * i* •* i * • •• 

*ivr«oof***oo*'2® < J 


o 

o 


o *- 
o > 


O sr * 

O OD 'fi 


q fs — 

O •* * r 


t 
« 
i 

* 
« 


vJfUGi'NAL PAGE IS 
OP P(K)R QUALITY 


£L[(* 


! 

t 

f 


i 

i 

i 


\ 

t 

i 

i 



Run TO m a k c sure Th e cH*Nc.fcS OIon'T 


I 


t 


aafi 
© < 
x 

Ui Ui 


UlWI 
4 *. 3 
U.O 
UIZ 



HUS ?0 MAKE JUNE T«c CHANCES DIDN'T 


I 



\ 

I 

I 

I 


I 


I 


♦ 


t 

I 



*- o 
uu* 
*jirt 
U.3 
w O 
MX 


I 

i 


I 

» 


I 




a 

X I 
< • 
X I 
Ml 
O I 

u» a 

M • 

X a 
I 
f 
I 





a 

n a 
a 

i 

/ j • 
ui • 
Z I 
2 • 
< * 
X I 
UI 


IS 


z 

o 


X 

tel 

4rt 


Ui 

X 


I 

I 

a 

• 

a 

a o 
a x 

♦ — 
a 
a 
a 
a 
a 
a 
a 

a o 
a x 
♦ — 
a 
a 
a 
a 
a 
a 
a 

a o 
a o 

♦ M 

• 

a 

a 

a 

a 

a 

a 

a o 

♦ ev 
a 

a 

a 

a 

a 

i 

a 

a o 
a n 

♦ N 



<v — o u i — o- «» r *<*>«• 


a 

r a 
a 
a 

j a 
uj a 
z a 
z a 
« a 
x • 
ui 


ui 

ui 

ui 

X 

X 


X 

u 


i* 

♦ — 

i 

t 

J 

: 

IS 
♦ — 
I 

; 

ao 

M 
♦ — 
t 

t 

I 

a 

• o 
a k 

♦ — 
t 

• 

a 

i 

a 

i 

a 

a o 
ax 
♦ — 
a 

I 

a 

a 

a 

a 

a o 
ax 

♦ mm 

I 

a 

a 

a 

a 

a 

a 

ao 
a o 

4 <y 

a 

a 

a 

a 

a 

a 

a 

a o 
« — 

♦ M 
I 

a 

a 

a 

a 

a 

a 

a o 
a 

4 rv 


>2?Hc 






UI Of'i’OOOr'* — yx—dlfrr*,# 
TV—{> ; 


i /e 


I 


run TO HAkC SURE the chances 0|On*T EFFECT iHE ORlClNAL 

HOUSTON i TEXAS* 


IT ril 78 


_HIST06 RaH 


TRAININS SUBCLASS SOAR 


channel % 


EACH • REPRESENTS 1 438 PoiNTISI. 


22932 

1 

?*i;: 

i 

1 F J | 6 


It JeU 


I*-?N2 


1 3 i On 


i In66 


9828 


f |90 


6552 


*9 1 N 


327* 


1636 



220 210 2Qq 190 


IRQ 170 I AO ISO 



MO ISO 120 


CHANNEL a 


EACH • REPRESENTS 

22932 I 
2 1 2 1 * N I 
!9«,S6 I 
IF^Ia I 
|()fO I 
l fc 7 , '2 | 
l 3 1 C n | 

HH66 I 
7826 1 
6jVu | 

65*2 I 
N? 1 N | 

32?* I 

I 63b | 


less Point is) • 


220 


210 


200 


* 90 


1*0 


170 


I AO 


MO 


MO ISO ISO 


RUN TO HArE SURE the CHanCES DIDN’T EFFECT THE ORlClNAL 

HOUSTON (TEA AS 


as FCO 7t 


HlSTOfiRAH 
•••••• •••••••* 

TRAINING SUBCLASS SBAR 


CHANNEL 7 



AUK TO HAKC SURE THE CH« N fiES DIDN'T EFFEC . fHE ORICInAL *1 » 

HOUSTON (TEXAS 




* 

Kf 

ft 


« ft 

ft 


• 1 

1 

( 

M ft 

ft 

1 

ft 


• 


ftCft 

• 

ft 

ft* 

X ft 

tfft ft i 

♦ ^ 

< i 

Ml 

ft 

K 1 

* 1 

ft 

J ft 

-ft ft 

• 

O • 

W ft 

ft 

*• a 

a ft 

1 

IA 1 

2 > ft 

ft 

« « 

ai i 

ft 

Z » 

ft 

• Q 

1 

Oft 

B N 

1 

X ft 

♦ •* 

ft 

«— g 

1 

ft 

X ft 



M ft 1 



< ft 

1 


Kl 

ft 


► ft 

* 

ft 

• 




* 0***0 Nr 4<0 
r 04 iM 0 - iT — f«* 

— JT >M4 
r 


I K 

a i 

- 1 • 

j i x 

ui i u (Mr<o*oNr40OMr4a 

2T • < rt0* J1 —>« f*- *" 

2 1 Ui 

<i «*— o» ®-c *»«->—*»«* ran - 

T I — 

U • 


L 


NUN TO hake SURE the CHAH6E5 DIDN'T EFFECT THE ORlOlNM. * « «0 TO 

HOUSTON (TEXAS 


run TO HAKE sure the chances DIDN'T EFFECT THE ORICIrai. 23 FED 70 

HOUSTON. TEXAS 


ORIGINAL PAGE IS 
of poor ouAurr 


» 

* 

K I. 
< • 

« (Al 

• f 
I • 
I I 

SI VII 
< • Ml 
K I «l 
HI -It 
Of U I 
mi a I 
Ml 31 
Ml III f 
SI • 

• (II 
I Z I 

I M| 

• 21 

4 • 
K I 
ft- I 


I 

I 

• 

I 

I 

• 

I 

IO 

• n 

♦ M 

I 

• 

• 

I 

ft 

ft 

• 

»o 
I r 
4 a* 
I 
• 

I 

ft 

I 

• o 

I III 

I 

• 

I 

I 

I 

• 

ft 

IO 
I 4 

• 

I 

I 

• 

I 

• 

I 

I O 
« K 

• 

• 

4 

I 

I 

ft O 
ft • 
♦ — 

I 

• 

I 

I 

ft 

ft 

ft o 
I p 



• 

ft 


• 



— 

ft 


— k 



tA 

• 


i/ft 



mm 

• 


*— 



ft- 

• 


ft- 



X 

ft 


z 



—* 

1 


Ml 



o 

1 o 


o 



K 

• o 






♦ tH 



4 








m 



<s 



rt 

ft 


«n 



«• 



*• 



•• 

ft 

1 






ft 

i a 


* 




ft «■ 





i/l 

♦ M 


in 



M 



ft- 



Z 

ft 


X 



UI 



Ui 



irt 



(/ft 



UI 

ft 


Ui 



ae 

ft 


« 



L. 

ft 


a. 



UI 

ft O 


u 

. 

ft 

tc 

ft CM 

1 

QC 


— ft 


♦ M 

N 1 



“• 1 

• 


— 1 

• 


-1 1 

z 


-ft ft 

X 


Ui ft 

u 

NT 2JfflONr4«ONr 4 ® 

Ui ft 

o 

NT4«nNT4«ONr<* 

Z 1 

« 

i/> — 3> c* 0*0 —fw 

Z ft 

< 

pnD*in — iT; ro4NPM-Kn 

/ 1 

Ui 

ff*N*or,^N — ; ao — it%o r* -c 

Z 1 

Ui 

t> N'OTnN-T«-kftO <V*4 

4 1 


FN — »U- u* 4/ 4 '*1 — «U* (0 X — P 

* 1 


in— j . 4 r o— oa>ox*n-* 

X ft 


NN- —— — — M 

X ft 


fN|F*4— — — — — — 

U 1 



U ft 






220 2 1 D 2Qo 1 90 ISO 170 1*0 1*0 ISO 130 120 


NUN to HAkE SURE the CHANGES OIOn'T EFFt THE ON l G 1 N AL 1) TCI Tl 

HOUSTON. TEXAS 


r 


a 

a 

• 

J 5 

a 

a 

a 

a 

a 

a 

a 

to 

• r 

♦ — 
a 

a 

a 

a 

i 

a 

• 

ao 

• ai 

♦ «• 

* a 



z a 

t 


< a 

9 


• a 


9 

mi * ; 


• 


9 

• 

a 

a o 

• 

9 

9« 

Z • 

W 9 

♦ «• 

« a 

ana ‘ 

9 

K 9 

< a 

a 

UP 9 

j a 

9 

O 1 

W 9 

1 

» a 

m a 

9 

(A a 

3 1 

9 

M | 

M 9 

a 

X 9 


a o 

a 

tf 9 

a n 

a 

z a 

♦ — 

a 

M 9 

a 

a 

z a 



a 

9 


< a ! 



ac a 



9- a 

9 


• 

• o 

a • 

♦ — 

i 

a 

a 

c 

9 O 
• •> 
♦ «• 


a 

«n • 
a 

J 9 

tei 9 

Z 9 
Z • 
< 9 
X I 
U 9 


• 

9 


• 

a 

0m 

9 


0m 

a 

v> 

» 


cn 

a 

*■* 

9 



» 

9* 

a 


9- 

a 

Z 

9 


Z 

9 


» 


•• 

a 

o 

I O 


o 

a o 

ft. 

1 o 


ft. 

a o 


4 ft 



♦ ft 


9 



a 

• 

9 


• 

a 

+% 

a 


ft 

9 

«• 


• 

* 

9 

«• 

9 



a 





a 





• 


• O 



• o 


• ** 



i 


♦ ft 


•A 

♦ at 

N* 

• 


9- 

i 

Z 

1 


z 

a 

UI 

9 


tel 

a 

in 



in 

a 

tel 



tel 

a 

K 



« 

a 

ft. 

9 


ft. 

a 

tei 

I O 


teJ 

• o 

tc 

9 N 

a 

at 

9*t 


♦ ft 

r a 


♦ ft 

• 


•Mi | 

• 


X 


J 1 

X 


u 


ui I 

u 

Nr -C & C) r* T ttONrt* 

«< 

— f*. 

Z 9 

< 


tei 

tNtonN-rft-^^Nt 

z a 

tei 

»ni40nN*rft«iAftNt 



T « 




•CM 

o< 


IaIUI 
X 9* 


U9- 

telM 

Ia.3 

U.O 

MX 


z 

o 


il 

z 


3 

ai 


z 

3 


• 

9 

X 9 
< I 
X 9 
J 9 
a i 
9- I 
Irt 9 
« 9 

x a 

i 

9 

9 

a 


ui 

•C 

ft. 


9 

lA • 
JW» I 

I 

J • 
ui • 
X • 
X 9 
W 9 
T • 

Li I 




TNAININ6 SUBCLASS SBAN 



•> 


Jk 



-c 



z 


< 



X 


i 

M 


• 


X* 

• 


o< 

• 


M 

c • 

irt 

yM 

< i 

vi 

XN- 

ae • 

x 

►- » 

O 1 

-i 

x 

a i 

u 

HO 

N • 

a 

UN 

i/I 1 

3 

yim 

** 1 

VI 

4*.=> 

X • 


U.O 

1 

VI 

UIX 

• 

Z 


• 


•» 

• 

z 

•» 



z 


< 

a 


X 





a 


y\ 

44f 

%3 


X 

U 

w 

X 







*•"•*’*. a *<«•> Nut* 


MMMMMNNfl^rr riAkft^kA4 4 4NNN«taat>»»>000 

mmmmm m -»mmj — 


K 



• 

• 




a 

A 



§ 

tel 



• 

kb 

, 






*• 




■» t 




j 








« i 




<M» | 




a 




• n» 




« 1 


, 


t 




** 1 

! 



♦ a 


•• 


mm a 


ac 


• 


o 


a 


te. 






■* a 


"N 


a 




m i 


• 


♦ a 


> 

, 

mm ^ 


1*1 


a 


a 


a 




o -♦ 


• 


n a 


o 


a 


fr~ 


<» a 

z 

VI 


♦ a 

•»• 



*• a 

v» 

tel 


• 

•*• 

Z 

«c 

a 

OEM 

a 

< 

a -♦ 

O < 


a 


M 

VI 

M 

• 

uy 

a 


a 

X*- ’ 

z 

VI 

♦ a 

►- • 

M 

VI 


z 

X 

a 

a 

»• o 


«j 

a 

UN 

a 

u 

ji «•+ 

yM 

z -» 

a 

w a 

ys 

«* 


a 

W.O 


a 

*■* a 

telX 

VI 


♦ • 



3 


a 

►* 

-1 

-*p 

N| 

m 

a 

VI » 

oia 

Z 

m 

(V 1 

z I 

o 

Z 

- 1 

ui a 

■■* 

a 

a a 

a 

o 

tel 

vi a 

tei a 

VI 

X 

< a 

j a 


j • 

a 

tel 


O 1 

n a 

UP 


Al 

o a 

z 

o 

3 1 

y • 

«c 

-J 

A 1 

x • 

X 

X 

• 

u 


O « 



-J 

z a 


teJ 

« 

m« a 


X 

a 

z a 




— a 



u 

< 


tel 

tel 

a 


a 

a 



3 

VI 



VI 

tel 



tel 




W 

•m 



«* 

VI 



X 

o 




X 



O 

X 




o 




V 



z 




3 




X 





•* — ♦ 

♦ I 

• 

I 

m — ♦ 

N « 

• 

M* I 

♦ » 

I 

I 

VI-** 

I 

*■» I 

♦ • 

I 

I 

• «•♦ 
n I 
V 

♦ • 
mm I 
• 

I 

o~+ 
n i 

I 

♦ I 

* 

I 

• — ♦ 
M • 

♦ • 

I 




KNVftm^OOO 


rNO m»**teji«.^:rN*3m*«N c*»n® «— jr f%. 
-*^NNNNflr>»irTTtnu>ifl iA4««nsn 


-otr- 04 jy a — 

V OVD POO “Off* L>.h 


■b X 


/ 


lor 


oh 4 »n« 



• I 

• • I 

I O I 

”” • 
_l I 
*•» • 

. Z t 

N Nf«l<tNN Z • 

Si 

! 


ui 





t^i-mm***** ooo 


r»* 



On40*NiA« 


r r* o *•» ■«*»*>* at « — i 

r t u>*i> tf* i#» •* ^ *• ^ * 


r r. O •*» <<»• N iA •—*■>•* O <<*■• 0“ « f 
.*.••« ®» ► »- CJOO — — — — 




\ 


I 

• I 


channel no 



••• SSTAT - ConfLEICO ••• 


I t 


m 

Ml 


I l 


aem 
o< 
** 
Ml W 

x>» 


Ml 4/1 
U.3 
WO 
MIX 


O 

« 

o 

VI 

Ml 

V9 

Z 


ac 

o 

\A 

UJ 

W 


2 

3 

K 


or l 25IS PA0E « 

°* POOR QUALITY 


QC 

O 


< 

Q 




Input image data Tape information 
format UNIVERSAL 

NO. OF tmiNM S lA 


*UN TO «**£ 5UHE TH£ CANGES DIDN'T 





o 

o 

-• ♦ • 

* 0099 

- o o—o 

• DOfO 

X ooro 

u • • • • 


- oooo 

- OOOO 

- oooo 

X 004 0 


o 

o 

** ♦ 
o oooo 

-• 00(40 
— 0040 
X 60*0 

u • • • • 


o 

♦ 

oooo 
oooo 
00^0 
OONO 
• • • • 


o 

♦ 

oooo 

o«oo 

oooo 


o 

o 

— ♦ 


X 

K 



oooo 



■ M 

MB 

, 


oooo 


t 

* 

1 ae 



oooo 



IM 

! ^ 


X 

0*00 


\ 

X* 

: * 


ut 

• • • • 


1 ; 

o< 

; X 






X 


.«• 

i 



j 

UIUI 

t -v 



o 



XN 

6 

« 1 


o 



* • 

w 



♦ 



z 



* 

oooo 



1-0 

X 

• 


ONOO 


1 


O 

X 


0*00 



UJ4A 


X 

X 

0*00 



U.O 


o 

w 

• • • 4 



**.© 

< 

u* 


• 



, wx 

X 

mi 

1 



1 1 

ae 

SC UI 


o 




o 

<z 


o 



i • « 

u. 

UJX 

-4 

♦ 


i 1 

X 

ID 

z < 

* 

oooo 


J 1 

o 

X 

— X 


OOOO 




* 

JU 

«■» 

0*00 


• 1 

o 

DC 


X 

ONOO 


' 1 



• • 

u 

• 4 • • 



tfl 


oo 


1 



u 

X 

zz 





49 

* 



O 


o 

z 

UI 



O 


o 

,«c 

X 


«•» 

♦ 

mm 

♦ 

X 



X 

oooo 

* 

oooo 

u 

-1 



-OOO 

mm 

OOO- 




W 

£>000 

•— 

OOC9- 

toi 



X 

xooo 

X 

ooor 

X 



u 

• • • • 

w 

• • • • 


— -• * n 

— - * * 

* O — 

rt fl N N 

N O* N N. 

o- * ® wfi 


o * n ia 

s O 

® ifl N T 

o o n » 


o 

o 

— 4 

*n oooo 
oooo 

— oooo 

X *0000 

KJ • • • • 


N OOOO 
N CO O 
— <6 OOO 

X kit OOO 

\J • m m • 

I 


-f oooo 

0000 

— OOO 
X NOOO 

u • • • » 

1 


* oooo 

— oooo 

— oooo 

X 0004 
U • • • • 

(A 

o ** 

o 

-> 4 •- 

X OOOO < 

— OOCN X 

«- OOC4 X 

x oooi/i vj 

^ • • • • CL 

• 

o 

o ►- 

0 

— . ♦ *< 

oooo « 

— oooo X 

— ooo> *• 

X OOON < 

SJ 4 • • • X 

1 


ih N <o 

n n ► 

r d Ji 


a- * « 

• N — 


® t 

r> -• *n 

X <•> 

4 m 

»• N N 

Nay 

• • • 

- r 4 

ION 
N — 


#n ® y* 

<© (-> •»> 

a r r 

l/> * — 

J> ► ® 

^ n a 


T N m * 

WI/14N4 

~ 1/1 o » • 

« 4 N N 

I N « J1 9* 

o m s n 

«*•••• 
— » II 

X 


> T 4 4 

X ® ® N o 

U V <C N * 

a. — n o 

&• n » k 

1*000 


o « * n r\ 

I. r 4 N 1 A 

IA N lA rt • 

z n iv — in 

< — O N y 

or o ® * -• 

)»•••• 
I 

ui 

X 


NNTul 
N4® X 
• — u>* 

o ■ • • 

frtDSi — 

N*N-» 


vector of eigen v a lues ciii 


vector of eigen v*lues cm 




1 


I 


SBRfiS? 








-J 









< 









in 









at 








Z 

Ui 




a 




o 

> <0 *0-*— 


r* 

Pu 








• 

• 

• 




►* 

z — 


A 

"A 

T 


— 



D 



1 



M 


r 

P- 








K 

ft. 

• *r 





K 


O 


(A 







u. 

UI 

mm 



O 


M 


z 

u 

z 

Oi 


M 





• z 

•X 

• 

• 

• 


a 



'aJQuI 

w 

-• 

A 

PX. 


< 


ui 

zzac 


• n 

1 



x 


& 

~ Ui 

r 







< 

lA JuiU. 

o 





u. 


>- 

js -r ui 

X 





o 



ui.A— Of 

u. 

Px. 

«• 

O 




< 

Z J-l 


*A 

P* 

m 


x 


*• 

Zui -J 

«A 

• 

• 

m 


o 

ri/> jur» 

< 

<xzy 

X 

e 

A 

lA 


*■« 

oaoo 

o 

i — < *< 

w 

T- 

1 



u 

i i i i 


Uft. w«* 





r* o AH A 

ui 


Ui 

(Aft. 

Ui 

(A 

(A 

(A 

f^NriA 

■> 

•m^pv ^ 

L3 

t-wu. 

z 

** 

•* 

— 



nr>Mt» 

< 


« 

O 

C- 

O 



O0D**O 

z 

X, su/\ 

X 

*< 8 

zo 

ZN 

^ • » • 


^ *n t o 

mm 

a • • :r T 

«■ 

*- * 

— •> 

O * 

&>m j\ — 


— a>— M 


o o ^ — — 

a. 

1 o 

X 8 

u»p** 



• • • * 

►- 

:» 

U. Z .* ■*. U. 

Mi 

TU 

uJ 

1 

Ml 

mJ 




U. 


1 

X 

X 

X 







U. 

►- 

►« 


3l 'I 


The PCG SCALING PARAMETERS a^e 
The ha* is , 

SS • 37 27*88 -2.10 i»ll 
TME -s!s6 ,S -8.2V I. *6 -1*82 
THt |0?8? ,S -8.V3 M •01 


FULD^n «8?l?[s L l^ VERT|Ct5«5*MPLE,UhU |( ( , ^ |m , u ll?t 


r 


1 


i 


i 


ORIGINAL PAGE 18 
Op POOR QUALITY 






• 



u 

"** 

-* 

u» 





Ufa 

o 

a 

a 

a 



J) 



o 

a 

a 

a 



lA 


IA 

a 

a 

a 

a 



M 


< 

o 

o 

o 

o 





MU 

• 

• 

• 

• 



1 


03 







O 


— 







fad 









v5 

• 


U* 

*■* 

S* 




Z 

• 








< 

• 








QC 









< — 

ui 







• 

3 

3 








OO 

X 







n 

*- X 

< 








h* 

X 








3 ui 



o 

o 

o 

a 



uiX 

< 


o 

o 

D 

o 


UJ 

-1 



o 

o 

O 

o 


_| 

<X 

«< 

x: 

a 

o 

o 

o 

tjJ 


u< 

a 

< 

• 

m 

• 

• 

\P 

u. 



x 

<N 

a 

O* 

N 

< 


a) J 

o 


*0 

-0 

T 

IN 

X 

f- 

X O 

ui 







D 


X 







Q_ 

cr* ui 

<r 


• 




X 

h~ 

Ui *-• 

o 






Ui 

D 

3 X 

u. 






fad 

O 

J«* 

J> 






CC 


«C 

X 






s3 

• 

> 

< 

X 








C 

►- 








ui 









X 

ui 








or • 

< 








a 

2T 









MU 


o 

o 

o 

C. 



!a 

o 


o 

o 

o 

o 




M 


o 

c* 

o 

c 



< 

X 

«* 

a 

a 

a 

o 



qc 

o 

MU 

• 

# 

• 

• 





r 

T 

MU 

X 

0- 




• 


MU 

•u 

UI 

1 




• 


1 

1 

• 



UJ 

0 . 



— <0 -*«*■> 
c\, —• N 
O 

CV4fOPhJi/> 

m m m m 

rs jiis.r 


J 

< MO>N 

O cc »s fafif* 

x to <n 'N**» 

3 < • • • • 

t*j X •a*'-"*' 

X NT1- 

ar 

o 


in 

X 


tt 


J*| CO c0 ao 

X- 


UT .f* 0- 
00 -u- 

• 

X 

kips rfa.cs 

• 

MU 

• • • • 

• 

r 

O0 r"\t*W*t 

<111 


« • • 


OH i/\ 

o< 

X 
UIUI 
Ih 
►- *• 
z 
*~o 

Ut- 
idW> 
u-D 
u- O 
fad X 


*3 

X 

-c 

X 

vJ 


D 

un 

ui 

< 

x 


z 

o 

QC 


X 

o 




d 

X 

(£ 



. , i 

" * •! 

* * * 
rs.1% 


J 


r)^ 


o 


o 


I 

I 

irti 

I 

m i 
• 

mi 
i m 
I M 

¥»♦ 

• 

M I 
I 

« I 
I 
• 

# I 

« ( Jk 
♦ 

M • 

I 

M • 

I 

I 

«• • • 

I 

I • M • IK 
I K 


-1 


1 




Ml 




z 


1 



*W 





* 


1 








KIA 


1 <U 



o< 





*« 


♦ -• 



WUI 


1 



IK 





K • 


1 



Z 





KO 


1 



O*- 





UIIA 


• 



U.D 


1 8 



w o 





UlX 


♦ «• 





Ml • • • 1 



K 


1 



• 


Ml# M M 1 



z 


1 



o 


MM # 1 



tm 


1 



a 


1 





mi • art 



in 


a ui 



yJ 







a 



z 


M« • 1 



Ml 


1 



z 


1 



u 


mi • a 





a 



Ui 


Ml • 1 



z 


1 > 



K 


Ml IN 





♦ *• 



u 

• 

M • 1 

• 


me 

mm 

1 



3 

in 

a 

i/i 


UI 

mm 

UI • 1 

*0 



H» 

a 



UI 

Z 

o* a 

z 


* 

M 

• 

mm 


« 

o 

mi • a »* 

o 


z 

ft. 

a o 

ft. 




♦ M 



o 


mi a 



K 

K 

a 

lA 



• 

m a 

m . 


z 


a 




D 

X 


Ml I 
I 

* I 

• "D 

I n 


r ♦ 

— • 

m « 

i 

MM 
Ml • 

V 4 
MIN 
♦ 

M I 
KM • 

I 

Mil 

I 

I M M I 


♦ 

• 

I 

I 

I 

t 

I 

• K 
I K 
♦ 

I 

I 

I 

I 

• 

I 

• 

I N 

• O 

♦ — 
I 

I 

I 

I 

I 

I 

I 

I • 
I N 
♦ — 
I 
I 
I 
I 
I 
I 
I 

I rt 
I lA 
♦ 
a 

i 

i 

• 

i 

a 

i 

a o* 
a n 
♦ — 
a 
a 

i 

a 

a 

a 

a 

a t 
i o 
♦ N 

a 

a 

a 

a 

i 

i a 

i a 
a n 
a n 


a. 

UI 

ME 


Ml ♦ »S l 

in 

♦ M 

t 

>- 

■ft • • • I 

Ml • 

z 

z • • • a 

1 

UI 

a 

Ml 1 

in 

f t 

• 

UI 

» 

1 

ME 

rt*i 

M 1 

CL 

8* t 

i in 

Ui 

a 

Ml 1 i/l 

ME 

w a in 

MtlN 


m ♦ rv 


X 

U 


jn® — M*** 0*0«»rxd1 
o — n t in ^ oj o* «-» *■ -o r* m 

(D <0 7 

NNNNN-*— - 


X 

u 


kAOJIOtAai/IOkAOJIOkflOiA 
nk- * o OJi^r ®nr*N <m — iA 

jiTrnrjNN-- 


/\*?7 


RUN TO HA*E SURE |H E CHANTS 0|0n»T EFFECT THE OR|fi|N*L « FER 7* 

HOUSTON •TEXAS 


o 


*♦ 

i 

w a 
a 

Nt I 
I 
I 

* • a 
a « 
« a * 
♦ 
ki a 

« a 
• 
a 
a 
a 

a y« 

•• ••••••••••♦ 

a 

a 

•••••••••»••••• a 

a 

«•••••§••• a 
a 

a k 

ttd d d d d d IN 

♦ 

M« •• • • I 

a 

dataaa a 
a 

i a 

»Ni 

«••••• a o 

♦ -» 

«••••• 

a 

N»a t« • a 
i 

*••••• • 
a 

i 

r • • • • • i« 

a n 

a 

dtataaa a 
a 
a 

add • • • • • a 
a 

<*•••••••• a id 

♦ — 

«••••#••• a 
a 
a 

<•••••••• a 

a 

#••••••••• a 

i 

••••••••• I > 

I N 
♦ «• 

• Id • •••••••• • 

AN I 

in *•••*••••*•• 

W i 

n da aaaaaa aa a 

z a 

m Mid ddddddddddd I 

O %T 

a. I O 

daaaa aad# aaix 
l 

rsi MaiMMdM a 

• a 

a 

a 

da aaa a • l 

I o 

d • • • • • < n 

ia ♦ r* 

N <••••! 

Z I 

ui m d d # a 

td • a 

a 
a 
a 

a j > 
a ji 

d N 


t d d 


OU) ^ 

n t n# •*« 

N-*Odd«N<drrrtN** 


4)^ cpo- o —'M *■» r ./> «c «s. as d* 

«d iA ^*1 NOdNdd - 

******* — mm mm mm 




t 


i’ « 


s 


i; 

! 


i 



i 


i 




i 



X 


o 

1*1 

w 

mi 


mm 

a* 

u. 


*- 


3 


ft. 

W • • • • 

J- 

<*xiirNr 

3 

u. — 

O 

1*1 

* 

mi 

1A 

« 

UJ 

u 

3 


mi 


< 


> 


a 


UJ 


X 


a: 

x^ar (►fM 

O 

3 JOIN. /IN 

u. 

Xi©#1 

in 

«■••••• 

z 

X 4r -A 

< 

< A*»* fi — 

* 

X 

*• 


Z 


O 


3 


UJ 


4A 


3 

3®- — 
IONNN 

lA 


a 

ZftAAA 

UJ 

*-•••• 

►- 

X 

UJ 


X 


< 


•c 


c 

•AiAr 

w 


-J 



uJwww 

UJ 

zzzz 

trt 

OOOO 

a* a. a. x 
x r r x 

v*-« u»U 

WUJUJ w 



, NO* Of SaHPLE line 

r, uV2n? HE VERT J CES lNC , » NE yEHTlCESISANPLC.UNEI 

•»* 01 *• • > l * ». 1) I If*. 11 1 1»*T ||7I 


I 


ul 

Z •• 

— *o 

JO* 


a. 


hi 


2 f 


w» — 

~ 1 U 

1Z 

x«* 


ji 


VI 

WUi 

ou 

— 3T 


OX 

zw 


Ul 

a: 


zo 
o i 


< ••• 
o 
oo 

X 


Ul 

49 

< 

X 


>• 

o 

a. 


Qai 

U1X 

-I 

o < 

moc 

UiO 
X o 


a 

u 

a. 


o 


1/1 in 
u-* 
D X 


£ 

a: 

o 


in 

z 

x 

* 




• . 



— 

— 

— 

— 




o 

o 

o 

o 

iA 



o 

o 

o 

o 

JI 


4fl 

o 

o 

o 

o 



< 

o 

o 

o 

o 




• 

, • 

• 

• 

• 


s 





O 


• 





UJ 







49 

• 






z 

• 






< 

• 






X 








hi 

*3 

X 




— • 

T 

o* 

n 

• 


<N 

O- 

jr 

o 

*- 


«o 

JI 

in 

o> 

< 

X 

o 

M 

JT 

•o 

o 

< 

• 

• 

• 

• 


X 




o 

o 


rv 

•o 




UJ 

X 

(X 

o 

u. 

4/1 


< 

X 


-J 

< 

X 

V* 


* z 

o — 


sr o 
< * 

(M — 

a — 


—• <•> 

• • 


o 

K 

»*l 


z X 

O M 


>• I 
«* X 
hi < 
•* X 
-J — 
0 . Nt 

a. ji 

< lit 


z 

o 

u 


o 

z 


o 

a 

UJ 

£ 

IT 

o 


4/1 

Z 


l/IT y O 
® > ">X 

*~0*a 


o® 


S^Lf> AGB B 


OF Pan* ~r UtJ IS 

QKAU'jy 


O fv JI to 
a* «0 Pv/O 
fs. ji — 

'*1 p > — 


J 1 IS» — r> 
JI <N 


oji sr — 
Jir* 

*• ® o — 
JI fM Z ® 


t/i rr fNd-« 

• I I I 




o 


, 


1 



!*♦ 


-*♦ 



• 





u. i 


N 1 

«• 


* 





M 1 


-• • 

•* 







M 1 


« i 



m I 





••* • 

i 

N 1 

* 


ui 





M • 1 


1 •«* 

! ui 


§& 





• • • 


T*. • 

W 1 







■ *• • 


M 1 





1 



M 1 « 


• • 4 

* 


•8 





MIN 


m* * <y 

N 







M ♦ 


M ♦ 








O 1 


M I 








M 1 


M • 








M 1 


M « 








XI 


M • 



, 





f*« 1 


M • 

1 




1 



o« • 1 


M • 

I 1 





»* • • 


• • • • 


M 1 

' * i 









M • T 

, 1 




Ml 



• • • 1 tft 


MM* 

1 < 







• • • 4 


eft 4 

. i 







• • • • 


M 1 

’ | 







• • • 1 


M 1 






M • • • • 


• • • 1 


M 8 






— *• • • * 


* • • 1 


Ml 






M • • 


• • • I 


M 1 






UJ • • 


• • • 1 


M • • 1 






M • 


• • • • 


M# • • 1 






M • 


• •• IN 


<•••••••••••• IN 






**• 

** * I ! N 

. M< 

>•*••••••••••• IfU 

* 




| 

•*>• 


• • • ♦ 


mm 






U* 


• • • I 


• •••••••••*••1 



-1 


1 

»“• 


* • • 1 


M • •••••••• • 

mj 

♦ 




M • 


• • 4 1 


* U» •••••••••• • J 

i ® 


X 


* 

M • 


• • • • 


•*•••••••••• 1 f 

1 z 


mm 

* 




m •••••••! 1 



\M 



*•• • 




M# •••••••• S 

%S i 


mm 



UJ • 


• • 1 


!••••••«• 1 

M 


KIA 



M 


• • IN 


•!•••••••• IN 

KM , 





N** 


• • I O 

t 

!•••••• 1 O 1 

e« ' 





X • 


• • 4 «• 


(*••••••♦ — 

m 





* 


• • • 


*••*•••• 

UIUI 





N* • 

• • • 


* • • • • • 

X8» 





•> • • 

• 

• • t 


M • • • • • • 

•» • 





M • 

• 

• • • 


M • • • • 1 

X 


n»o 



M • • 

• • 1 


#••••• • 

1*0 


UH 



M • 


• • » 


l» • • • • 1 

uu 


win 



ri • 


• • • 


M • • • 1 

UJlA 


k,3 



a> • 




M • • • • 1 * 

WO 


WO 



M • • 


• •IN 

i 

M • • 8 IN 

WO 


ux 



M • 


• • ♦ — 


M • • 4 4 — 

ujx 





M4 • • 


• • 1 


• • • 1 



•- 

* 

1 

N*» • * 




M • • • 1 

w 

* 

• 



O* 4 


* • • 


M • • 1 

• 


z 



M 4 • • 




M • • 1 

X 


a 



O* • • 




M • • 1 

o 


mm 



MU* 



1 

M • • 1 

mm 


o 



*>••*• 


• • t 


M • • 1 

o 





M • * • 


• • i<n 


ao • • i *t 



V) 



a • • • • 


• • • lA 


w • • • t* 

in 


ul 



•*>«••• 




M • 4 — 

UJ 


o 



* • • * • 


* • 1 


U.4 • 1 

o 


r 



o • • • • 




M • • 8 

X 


k 



«••••*• 


• • • 


M» • 

« 


X 



o • • • • • 


• • • 


M • * 1 

X 


u 



ifl* • • • • 


• • • 


M • 

u 





*••**• 


• • • 


M * 1 



UJ 



p»* • •••••* 


• • l 


M« 1 

UJ 


X 





• •10“ 


W • 1 » 

X 


H* 



M • • • • • • 


• •IN 


M * 1 N 

•• 





*•••*• 


* • 4 — 


«* • 4 



UJ 

• 


#•!•••• 


* • 1 

• 

M • 1 

UJ 

• 

a: 



M * • * • • » 


• • 1 

mm 

M I 

X 

mm 

3 

M 

i 

W* • ••*•• 


• • • 

VI 

M • • 

3 

in 

v> 



CO* •*•••• 


• • 1 

mm 

M « 

in 

IMP 


*- 


CO* •* •••• 


• • 1 

4- 

M • 1 


►- 

UJ 

Z 


!*•••••• 


• • 1 

X 

M • 

UJ 

z 

* 

•• 


*•••••• 


• • 1 

mm 

M • 1 

x 

•W 

< 

o 


<*•••••• 


• • • T 

a 

-• 1 T 

< 

o 

c 

ft. 


M • • • • • 


• •to 

A. 

» 1 O 

X 

A. 




M ***** • 




M ♦ N 



o 



«*••••• 


• • 1 


M 1 

o 


•- 

® 


*•••*• 


• • 1 

mm 

# M 1 

w 

* 


•n 


M • • • 


• • » 

o* 

M 1 



X 



M • • 


• • 1 


M 1 

z 

W 

3 



uo • 


• • 1 


M 1 

3 


K 





• • • 


M • 

X 




O • • • * 1 


tf • 





m • • • • a 


M 1 O 





— • • • • m 


w i 




•n 

m * • ♦ m 

in 

tMN 


m 


*» 

M • • 1 


M • 




X 

M* 1 * 

z 

M • 


Z 


u» 

’ CO* 1 

UJ 

41 1 


UJ 


in 

car* • 

in 

M 1 


in 


UJ 

M 1 

UJ 

M 1 


Ul 


X 

M 1 

X 

— 1 


X 


A. 

M t 

A. 

O » 


x 


Ul 

x • in 

Ul 

u • in 


UJ 


X 

(O 1 VI 

ac 

m • in 


X 



If4 *3 


m • • • 4 m 



N* • • • 

• 


• 



• 


X 


X 


X 

X 


V 

ONT <0(0 QNir 4(00 *4 r 4 8 

u 

i/imN-04®N4inrnN-« 

w 

u 

oraJN cor 

« 

NOtun-aro-u Ln — r> m 

c 

•O 0 ^ o •* — T J> fN CD *► 


< 

4- rsttOO* cm O f 

UJ 

in in yj-ndfl nn>«-*« 

UJ 

m nc -^o o ^®N4kftrnN- 

*c 

t*J 








jt -r * 


o 


o 





OCiA 

H 
U1UI 
X*- 
►» • 
z 
HO 
UH 
Ui&ft 


U.O 

UiX 



* 

* 


X 

3 

K 


I 



lA 

►- 

X 

ui 

*A 

UI 

K 


» •« 

« I 
M I 
VI • 

Ml 
M • 

M • 

M • 
m t 4 
MIN 
«« 

M I 
M « 

M » 

M I 
M I 
M I 

« a 

M • - 

Mllft 

VI# 

« • 

M • 

V» I 
« I 
« I 

* I 
M • 
MIN 

Ain 

V*4 
M • 

M I 
M I 
M I 
M I 
Ml I 

V» ► 

M | N 
VI I O 
*♦ — 
M « 

M ft 
M I 
M I 
VI I 
VI • 

VI • 
M|» 
MIN 
IN# •• 
M I 
*M | 

M I 
VI I 
VI I 
VI I 
VI • 

* a hi 
vi a ui 
in# — 
vi a 

vi a 
M ft 
VI » 

m a 
vi a 
m a 
m a m 

VI I N 
IN# — 

M I 
VI ft 
M ft 
VI I 

m a 
m a 
M I 
m ft r 
vi a o 
M 
vi a 
M ft 
m a 
M I 
M ft 

« a 

v a 

vi i o 
V» I ^ 
IN ♦ 04 

vi a 

VI ft. 

VI I 

vi a 

M ft 
VI I 
•N ft 
VI ft If! 
IN I VI 


J 

VI 1 
•ftf 

{ « ft 

L 

1 VI ft 

1 

M ft 

1 1 

M ft 


M 1 
MI4 
VI 1 Mft 


VI# 
VI ft 
VI 1 

VI ft 

VII 
* ft 
VI ft 


VI ft 
VI • — 
VI ft VI 
Nft 

i ; 

M ft 
M ft 

vi a 
Ml 
VI 1 
VI ft 
ov ft 
M* IN 
VI# i ru 
!»•# 

VI ft 
N« 1 
Ui# ft 

M 1 

i : 

M 1 
VI 1 
VI ft 
• ft N# 
IN ft O 
*# — 
M I 
M ft 
VI ft 
VI 1 
M 1 
VI ft 

in a 
v» « ap 
VI ft IV 
VI# -• 
M ft 
«N 1 

: 

IN ft 
M ft 

• 

VI ft 
IN ft 
VI 1 

m i n 

M I VI 
IN# •* 

in a 

VI ft 
IN ft 
in a 
VI ft 
IN « 

in a 
Ml# 
V 1 N 
IN ♦ •• 
in a 

a 

M 1 

V! 

IN ft 


IN I 

N- 

M 1 

Z 

in a 


« a 

o 

* a t 

a. 

M I O 

•o • 

IN# <V 

in a 
M 1 

VI 

IN ft 

N 

IN ft 

IN ft 
IN | 

in a 
«n « a 

IA 

in i n 
•N# (V 

I- 

IN » 

Z 

IN ft 


M 1 


«N 1 

UI 

IN ft 

X 

M ft 

a. 

IN ft 

UI 

IN 1 V! 

X 

•• ft VI 

VI# • 


• 



I 

I 




***** 



l 


o or«N«or®N-ftor»NV 
« #*fWtfl»* rVV>*» rv-CCN 'O-o#- »*>«• 
uft V* lAOiA -- T 


< rajNN-'OOfHricDiM-o-irt 
y MiftnOrO Jl^ON JlNOKiftN 


I 



O 


I 




a c 
o 


u 

U 

-i 




u» 


»- 

cxn^nr 

3 


O. 

o • • • • 


<0*4- 


k-* • 

O 



Ul 

• 

-I 

trt 

< 

u 

J 


in 

-1 


< 


> 


a 


ul 


3C 

oc 

x * 

o 

Z> f* *• 

u. 

C <*> »»- 

in 


z 


< 

<*JSH 

X 

X 

H* 


z 


o 


a 


Ul 


t/> 

rjico— • 

3 

r> ’O jdo-» 


Z iP «N X CD 


««•••• 

X 

X* 

w 

— < • a i 

*- 

£ 






* 

t 

0 


< 

x 

o 


8 

f 


or 

tol 

>- 

z 

mi 

a 


i * 


I ! 


j 

x * 

^ < 


o • 

y» x 
* 3 
xm 
o ^ 
33 
0 
•X 

a 

2 

o 

o 


-I 

< 

z 


X 

0 


I ! 


mm 



• 


O 

ll> 


tol 

mM 


U. 

m 


to. 

*■ 

«• 

U 1 

M 

•< 


. * 

U> 

►* 

«■*> 

m* 

• 

■M 

• 

Z 

• 

5T 

O 

N 

mm. 

mm 

«■» 

•l 

c 

1 • 

rt i 


«• 

«■ 

tf 

!*• 

• 

tol 

• 

N 

VS 

C 

M 

z 

*mm 

•< 


1 • 

mm\ 

2 

O' 

m 

w 

• 

• 


DO 

e 

Ul 

• 

mm 

X 

r* 

• 

>» 

• 



*0 

• 

tol 

, m 

0 

X 


• 

3 

• 

FN 


*■ 

• 


4tt 

< 

tol 


• 

tol 

• 


< 

IN 

• — r 

• 

T 

■ 

rs — 

»tc 

> ■ X 



i I 


t I 


to m * >» • If 

* IfNX 2 


too OX -X X 


— U) XX 2 
K.2000C • 

• — o 

- 32 

<:n-i joj 

0000X0 X • 


^r°* 


) 







■ 



m 








FU 








ac 






■ 

• 

< 








K 







i 

* 








O 








1 

i 

| 

♦ 

1 s 

1 , 

! 

i 

— 

• 

1 

i 

i 

1 



r ' 


Ul 

Ul 


i 





«• 

— 







m 

m 







9 

9 





, , 

t 

mm 



1 

j 




• 

• 



* 




A 

A| 



z 


* 


mm 

mm 



M 








J 




• 

m 



«• 




IM 

V 



XUI 




mm 

mm 



3 4 








K 


t 

■ 

• 

• 



uluJ 


, 

j 

mm 

mrn 



XF- 




mm 

mm 



*» • 








2 

i 

, | 


m 

• 



HO 

) 

l 

! 

* o 

o 

J 

1 

UU* 




mm 

mm 



UlUl 








U.3 




• 

m 







* 

* 



UiX 








F- 

•• 


; 

» 

m 



— 

*A 



« 

9 



z 

z 







© 

c 







4* 

MM 



* 

m 



o 

#- 



F* 





a. 







IA 

o 

\ 






Ul 


\ 


m 

• 

1 

t 

3 

X 







z 

3 







< 

lA 

(A 






X 

ca 

{A 


• 

• 



u 

U' 

< 


If 

u> 


, 


u 

a _j 






u 

c 

mi VJ 



1 


• 

X 

2 

uj as 


• 

• 



>4 

a 

•M X 


* 

* 





U. IA.A 






u> 


IA 






“l 

i ►- 

|X <X, 

i 


— - 

1 

1 

3* 

< 

U «iU a 


1 A) 

A» 

1 

mJ J 

<A 

»- 

4Ct< 





<m 


tA 

u.xu 





IA 

U» 

* 

ws ■ 


MS • 

• 

*4 

* J 

* 


2*-lAX 


N 


z 

Ul 1 



OU ◦ 




o 

>4444 

z 

<3 

U XU 


• 



o> 


Z 

XU 


(A •* 

• • 

F- 

Z — 

O; 

1 4M 

uig<y 


ZT • — 

• mm • 

■< 

3 


* 

U«CUJU 


CCVA 

4 M 

r 

F- 


o 

ZJ z 


— OiUJ 

•m 

2 

ft. 

z 

: -» 

x ac < 


H- *lA 


O 

* 

3 

-1 

*-»« o — 


< ® lA 

Ut 

u. 

Ul 

X 

a 

ZO'a 2 


Ul/14 jJ 

2 

z 

U 

, 

u 

< U < 


OOmS 

<4 


• z 



> > 

z 

JJU4 



Ul OUJ 


Ul 

OX xo 

o 

uix 

lA 

w 

Z 22 


X 

U<<U 


•-*3 O 

mi 

0. 

M Ul 



z a 

F- 

«*U<A U 

u* 

* 

(A -1 WU 



C 33 c 

« 


Z 


-IV zui 

j 

, C 

2CC2 

X 

u u i 

z 


U IA -« 


1 W 


2 

OOUI 

< 

»< 

Z mi mi 


►» 

lA (A 

O 

mi 

X 

H* 

ZUI -1 


u 

2— — Z 

u 

u • • w 

o 

< 

< *4 ZU> 


Ul 

4114 

z 

XOOlA 


o 

X ~ « *4 

j 

1 mi 

U' u 

,■« 

OZ2 

X 

i 

Ul 04* 


U. 

144 1 


U (A 

« 

u 

JAft 


(A 


2 

XX.I 

2 


Hlfcti 



H^hh 

O 

333W 

3 

< 

<03>-»- 


w 

zzzz 

IA 

uzxz 

O 

♦X 

X UllA 

, 

> 

M MtMM 


IA — — Z 

I-- 

MM 

0C • • 22 


< 

IXX2X 

> 

3*4*4 < 

y» 


033 --t 


r 

Xlll 

2 

2 X * Z 

M* 

*— 

U. .’ZVi, 




Ul 

ozzu 

X 

3 



3 


a 



a. 



o 


3 



z 



l ► 


U* 






M 1 



! 





— V 

l/l 


^ I 

z 


z V - 

o 


— • -0 



-J • 0* 

ft- 

1 

• 1 — 

< 

1 

UJ • 

-1 

A 1 

-J « — 


O • 

X 1 

J 

-Jl 

r i 

-J 

uJ I 


«r 

I 

s> • — 


U, 1 

W | 


1 

A ft 

VJ 

*3 1 

UJ 1 

o 

2 1 

U 1 • 

2 

— 1 

■M | M 

* 

2 • 

H. 1 


— 1 

a: i 

2 

< fr 

W 1 

rtC 

a: l 

> i — 

> 

h 1 


o 

1 


u 

z 


UJU • — 

■< 


22 1 

UJ 


-J 1 
Ut I 

X 

j 

-J 1 

a 


a. u i — 

j 


X 2 f 

u 


« — » 

*• 


(/I 1 

u 


1 

UJ 


trt « 

X 


« 1 •» 

-J 1 

H 


U 1 UJ 

2 

. 

a i x 

O 1 * 

►- 


A f 

O 

UJ 

A 


4 > 
A lui 

X 


A 1 _J 

UJ 


< i <r 
-j i « 

cc 


u I X 

-J 


• 

i - 

% 


ut ft O 

l/t 


X 1 ft 

K 


1- 

2 


JZ • x 

»-• 


ur a 

o 


— a 
u. • « - 

0. 


O 1 

fN 


£ 1 

'i 


1 

O' 

rw 



ORIGINAL PAGE & 
OF POOR QUALITY 



HUN TO MAKE SURE T H E Ch*N(,£S DIDN’T * 6 1 N * L 


r 



i 

1 




o 

n 

«■ 

0 

X 

m 9 

a 

N 

• 

9 

■ 

• 

is 

X 


+ 

20 


■ c 


-0 

0 

o 

IS 

•« 


X 

*• 

• 

• 

• 

• 

• 

X 

o 



l0 

0 

N 

• 

-• 

— 



X 

1*1 

IS 

0 

0* 

*G 


> 

O 

O 

n 

o 

a 


• 

• 

• 

• 

• 

• 


CO 

rv 

X 

m 

o 

0 


IS 

X 


i 

" 


o 

X 

in 

O 

n 

o 

CO 

J* 

*n 

0 

«m 

•• 

X 

N 

• 

• 

• 

• 


• 

• 

-* 

X 

X 

X 

cs 

1 

K 


o in •*> ** ^ *"> ® 

• ••«*•• • 

GO — <v — Ol *C «*J > 

T N I rt — — 


X 


3 







o* 


rt 



» 


N 

< 

X 

• 

a 

• 


* 


O 


> 

9 


• 


Ui 

X 


N 


o 

X 


X 


c 





QC | 


M 


tn 

<< 


Ui 


o 

o 


• 

to 

• 

z 

X 

<■*1 

X 

X 

< 

• 


■• 


•- 

* 




l/l 


” 



• 





z 





< 


•• 


•• 

u> 

• 

> 1 

r 

> 1 

r 

*• K 

U 1 

■ • • 

ij t 


z • 

O 1 

Z 1 

o « 

Ui 

< • 

1 

< • 

l 

X 

u> * 

»» 

ui » 

M 1 


X • 

Dl 

X 1 

UI 1 


o 

UI 

in 

M 

CO 

«N 

mm 

X 

in 

0 

0 

X 

IV 

X 

* 

lH 

0» 


• 

9 

• 

• 

• 

• 

• 

• 

9 

lit 


« 

X 

n 

<► 

X 

-* 

t+ 

* 

MM 



n 

mm 


** 



I 

M I 

2 | 9 ‘fflO’OOtrNKN‘O 

P- | Nt09>U)lfllAlTtt O D 

<| • •••••■••• 
X » N N ® O K X ► N <► 

I — — ♦ — *• 

Ui I 
VJ I 

Z • t I 

< I 

-• I * 

* « 

< I 
> I 
O I 
SJ K 


J 


£f> 






..i 

j 


\ 

i 


i 

■i 


i 


i 

•i 


1 

4 

j 

1 

3 

■J 

J 






o 

a 


t m 

* fM 


Jl ra 
* rs 




i 


i 


o *o — w m a o o o -• - 


i ilia 


r 


O *■ ** — JTNO — — 0 ~fS 

— i a a aii 


O T * m >#n «0 T 

— « ji * 

- 4 I I 


o 

c 


► 


O — ^c^— -oiN-o^-nr— ^cy 0«n 

O^OOF»t ,| » aa "7r*r*ftrui'« o o 


I 


Or^rs-o<%— 3-^cDfs.knLnr*>OX 
C >T — uv 4 kO N T 7 rt N N N N « 


O * Ps 

O * h 


I 

] 


w I 
•“ I 
or » 
I 

4 I 

X I 
I 

7 I 
O I 
— I 
►* I 
41 I 
J • 
V I 
<* I 
ar t 
o ■ 
u a 


o 4 i is. n k/t r 

© * n — j> 


• » t } 

O — © O ** * J) 

in r n — c# — — 


O K <*4 U) 

C fl h kl 


» 

t 


iff 


1 


paqe is 
OE.EOOfl quality 


rm 

at 

* 

z 

*i 

a 


1 

i 

1 

O 

i i ; 

I ft 1 

. . 

i i • 




Ul 


9 






z 


ft 


i 




ft 


ft O 


1 o 




V 


ft u> 


1 X 






♦ mm 


n — 


» 


•' 

t 

9 


c 

-1 


mm 

Ul 


9 


ft 

* 


o 

IT 


1 


1 

z 


• 

ft 


1 


1 

M 


mm 

-1 


ft 


1 

vf 

• 

O 

u 


9 


1 

mm 

1 


B 


ft 


ft 

X A 

1 


3 


ft O 


« n 

3 * 

ft 


W9 


9 ft 


9 4 

< 

C ft 




4 — 


♦ — 

ul ul 

< ft 


• 


ft 


* 

Z *- 

* • 



! , 

ft 


t 

*• • 

3 ft 

o 

94 


ft 


i 

Z 

O ft 

*1 

m 


ft 


• 


i ^ 9 

Ul 

>. 

! { i 

* •• r 

i 

i 1 i 

o*- 

Ul 1 

mm 

94 





UMA 

mm 1 

L. 

91 


ft 


« 

U.3 

X ft 




• o 


1 o 

Ul O 

1 

3 



ft N 


1 N 

ul X 

ft 

X 



♦ — 


♦ — 


ft 

mm 

■ 


ft 


a 

►- 

ft 

X 

Ul 

J 



ft 

• 


mm 

Ul 

« 

ft 


i 

Z 


< 

-1 


ft 


• 

a 


ft 

X 


1 


i 

M 


9- 

z 


I 


i 

Q 



<4 

i 



a 




Ul 


ft o 


1 o 

\A 





ft • 


a • 

Ul 



• 

_ 



4 — 

4 



a 

* 



1 

Z 



z 


ft 


ft 

4T 







ft 

2 





1 


• 

C 





1 


1 






ft 


1 

U 







1 

X 





1 to 


» o 

M 





1 > 


» 4 






+ mm 


4 — 

Ul 




• 

ft 

• 

t 

a 




mm 


mm 

ft 

2 1 

t 

1 

» 

49 1 | 

1 l» 1 

£ ! 

I i *• 

V 













i 

►» 

« 

Jw 




Z 

i 

2 

1 

W 




M 


mm 


< 




o 

*i° 

O 

• O 

z 




0. 

1*0 

ft. 

1 C 






♦ 91 


4* 9 

o 







1 

*» 




• 

\ ■ f 

m 

9 





n 

ft 

ft 

ft 

2 




•s 

ft 

ft 

ft 

3 


* 


Ml 


•M 

fl 

« 





1 


1 






ft 


fl 



! 



ft o 


4 e 






ft M 


1 mm 





Ul 

♦ 94 

v» 

4 ft 


9 

— I 
I 
• 

J • 
ul • 
X I 
X I 

< I 
X I 
uf 


X 

u 

VI 

w 


• 

i e 

• n 

♦ -• 
i 

i 


9 

I 

• 

I O 
fl T 
4 mm 
9 
• 

» 


9 r } « /!•<•* i 

9N40nN«r S«"i/I>N4 
N -I>94«’rt - oa> 4rrt — 


I 

M | 
I 
I 

J I 
Ul « 
X I 
2 I 
4 I 
X I 
O I 


V 

Ul 

or 

a 

ui 


i 
i 
i 
« 

« 

i 

i 

9 O 
I m 
♦ N 


U NT4®QNT 44 

< i>. 1 -or 34 4 > .1 - n 

ul OfM 4) O^r* — XD — i^0«<M4 
ft — m — ^ » 4x«- 

ft ft — — — — 


5 f£ 






X 

< 

c 





ft 


1 


ft 




Ul 


ft 


ft 




X 


ft 


ft 




• 


< o 


• O 






1 ft* 


ft ft» 






ft — 

■ i 

ft — 




• 


ft 


1 

-J 


•m 

V* 


ft 


ft 

ft 


o 

v» 


1 



2 


ft 

ft 


1 


ft 

M 


•• 

J 


1 


ft 

J 


a 

J 


ft 


ft 

M 

• 


A 


ft 


1 

x/> 

i 


3 


1 3 


i a 

94 

» 


m 


• 4 


• •« 

X 

X 1 




ft «* 


♦ — 

UltaJ 

< i 


m 


1 


ft 

IN 

2 I 




ft 



K • 

9 I 

o 

N 

, i 

1 


ft 

2 

< O 1 

-> 


! 1 ! 

i ift 

i » 

i » * 

M 3 

N | 

Ul 

> 


i 


i 

JH 

IA ft 

M 

Oi 


• 


ft 

Uk/t 

— ft 

u 

M 


• 


i 

3 

X 1 




• o 


ft o 

U.3 

ft 

49 



1 N 


1 N 

UlX 

1 

Z 



ft — 


ft — 


1 

M 

I 


• 


ft 

ft» 

ft 

z 





ft 

m 


■* 

Ul 


ft 


1 

Z 


ft 

-1 


ft 


ft 

e 


2 

a. 


I 


1 

•m 


ft- 

X 




« 

a 



ft 


ft 


ft 




t/i 


ft o 


ft a 

4A 


* 


i . 

ft 9 


ft m 

Ul 



• 


ft mm 


ft — 




3 


1 


1 

2 



Z 


ft 


i 

ft 



»*» 


1 


1 

X 





ft 


i 

u 





ft 


ft 

u 

1 

1 


t i 

'ft 

• 1 

i 

c 

X 





ft O 


ft a 

ft* 





1 > 


i > 






ft — 


ft -> 

Ul, 

1 



• 


• 


xf 


1 


* 1 * 

! !• 

1 «J 1 

t i f 

3 






IT 

i 

V 





c 

mm 

i 



} 


•- 

* 

ft* 

i 

Ul 


| 


2 

< 

2 

•» 

ft 




M 

< 

mm 

i 

ft 




o 

ft a 

o 

» o 

X 

• 



A 

« c 

& 

ft c 


. 

j 


i 

♦ M 


ft M 

a 







ft 

#• 


i 


• 


a 

1 



| 



ft 

** 


2' 




* 

ft 


• 

3 




*• 

1 

mm 

t 

a 





1 

1 


ft 






ft e 


1 

ft o 






ft ■» 


1 ■— 





ID 

♦ «ft 

IT 

ft N 






• 

K 

ft 





z 

• 

2 


i 

! 

| 

1 

•u 

» (■ 

• u » 

1 1 

* 




v» 


ft* 

ft 





Ul 

i 

Ul 

( 





2 

• 

at 

1 


i 

i 


a 


a. 


1 


i 


HI 

» e 

Ul 

t O 





ft 2 

ft rv 

• 2 

ft !M 


N ft 
I 
• 

-J ft 
u I I 
2 • 
2 i 

< • 

X ft 


m r-oaoNr ftaotvr^s 
1>fl-}r5 3 >4 > .A — ** ** 
XX-OOOfs. — T® — 


a i 

• 

j ft 

M ft 

r i 
z i 

< i 
X ft 


♦ N 


iMT^aoNT^soNyfta 
-» > n ^ -so s > a-*-** -j 
w-oonN — jr o f* ft 



T 


1 


I 


t 


] 

J 


a 





►“ 

V 

| 

• 




< 


1 1 



; • 

Ul 


• 




X 

| 

i 




* 

• o 

f o 




* 

1 if 

1 if 





♦ — 

♦ - 




» 

V * 

1 

mJ 


mm 

I/I 

ft 

1 

< 


O 

IT 

1 

1 

z 


1 

< 


1 

«• 



J 

• 

ft 

o 

ft 

as 

u 

1 

ft 

•« 

• 


CO 

ft 

1 

X 

« 


o 

i a 

ft 3 

0-4 

1 


J* 

1 4 

1 4 

* 

X 1 



| «l 

♦ — 

aJ Ul 

< • 


m 

ft 

1 

X*- 

X 1 




ft 

►» * 

J> t 

o 


f 

1 

2 

o • 

-i 

rft 

| 

1 

*- O 

K • 

Ul 

> 

LI 'It 4 

• 

UK 

1 

f* 

fi 

f ! 1 ' 

1 

uii/i 

— • 

w 

M 

I 

1 

U. O 

X • 



1 O 

• Q 

WO 

1 

U 


1 v* 

• N 

4iZ 

1 

x 



♦ — 


1 


■ 

1 

• 

H* 

1 

z 

If 

1 

1 

» 


M 

M 

» 

• 

z 


«< 

-J 

1 

ft 

o 


oc 

a. 

1 

1 

►■■ 


#-* 

X 

l 

• 

o 



< 


1 




i/i 

1 O 

1 O 

4/) 




t ao 

1 « 

UJ 



• 

♦ -• 

♦ — 

.fl 



o 


ft 

2 



z 

ft 

1 

< 



— 


1 


X 

u 


u 

X 


* 

3 

If 


a 


o 

a 


«n 

*o 


o 

* <M 


*•» ^ n 

^ NC 
— > 


ODOMT-O SOMT^S 

-»oroov>i'--*'^ 
Ons-T » — if O P*4» 
x-oxn — 


i 

N • 
— • 
I 

— f « 
W I 

i I 
Z I 
4 » 
X I 

U I 


if 

UJ 

a 

a. 

«U 

a 


a 
c 
♦ n» 


o 

♦ 04 


X 

o 


NT -0330NT •<} BOl'IT<» 
0T5 3 N > ^ 

> <v -o o '■o f-* — x 
ix-*o«43’n->a^Trt*" 
— ^ 


JSi 





i 

$ 

w 


d 



i 

1 

i 

IN t 1 

1 , 1 , 








-1 




mm 



4 

0* 

lA 

4 

► 

O 

4 



o 

* 



is 

n 

<* 

o 

Ml 

4> 

z 



9 

n 



• 

• 

• 

• 

• 

• 

M 

•• 


• 




»* 



iA 

IS 

<n 

ifl 

X 


mm 







mm 




o 


in 










X A 

u. 

4 











o< 


4 











4 


UJ 


iA 









olui 


X 


oi 


O 

A) 

mm 

0) 

IS 

a 

tN 

r m* 

M. 

V 

9 

• 

» 

tb 

mm 

3 

IN 

r 

rj 

lA 

►- * 

la 

LA 

n 

*• 


• 

• 

• 

• 

• 

• 

• 

z 

-J 


• 



IN 

IS 


o 

o 

«n 

fs 

m 3 

41 

f 

y ) 

! i 1 j 

j i 1 j 

r 



IN 

in 

r* 



Z 

« 

lA 


: ! 1 








yJkA 

Z 

• 











U. 3 

< 

V) 1 


i 

1 








U. 3 

X 

LA 1 


9 









UJX 

u 

< • 


mm 

4 

as 

9 

«o 

o 

y 

y 

rs 



-1 • 

is 

• 

IN 

4 

IN 

r 

9 

mm 

•n 

o 


•4 

U 1 

n 


• 

• 

• 

• 

• 

• 

• 

• 

• 

mm 

9 1 

• 

i 

y 

o 

r*> 

4 

lA 

m 

IN 

9 

z 

mm 

3 I 

*n 


9 

IN 

t 

Ml 

Ml 


1 


o 


\t • 

y 1 

< 1 j 

} ; 








IM 

z 

• 



1 








o 

o 

*3 • 


* 1 1 

! 









an 

Z • 













f“ 

— • 


» 

T 

m 

IN 

o 

y 

4 

lA 

9 

LA 

41 

< 

Z 1 

<0 • 

• 

9 

o 

o 

n 

o 

a 

«N 

CD 

Ml 

3 

-J 

— a 

T 

lA ! 

! 1 ♦ 

• 

• 

• 

• 

• 

• 

• 

• 

Z 

41 

< a 

• 


9 

Is 

9 

m 

o 

9 

— • 

IN 

IN 

< 

ty 

* i 

|s 


IN 

» 


• 



a 

1 



X ► « 

U fci 


4 



♦ c 



1 















Z 

o 


y 


© 






00 

y 

LA 

O 

m 

o 

00 

y 

sr 

y 

4* 

z 

* 

• 

•4 

• 






«r 

iA 

• 

« 

M 

mm 

y 

IN 

4J 

c 

43 


4 

© 

41 

LA 

© 






• 

• 

• 

• 

• 

• 

• 

• 

• 

U> 

• 

• 


• 







Ml 

9 

9 

y 

m 

• 

4. 

4 

00 

IN 

or 

u» 



PC 







«a 

1 

a 

i 

mm 




M 



3 1 

u 

1 * ’ 

> 

(— 

i 

I 

i 


j 





■, 


1 




*/* 

z 





















41 




















41 

f - 

i 

43 


IN 

















dr 

• 

y 


► 


! 




4 

4| 

9 

iA 

4 

o 

*4 

y 


4 

4 

< 

an 

• 

y 

■ 





o 

iA 

m 

•4 

IN 

4| 

4) 


y 

n 


X 

> 

•4 

>4 

is 






• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


c 

! • 


• 






00 


IN 


IN 

*4 

43 


iA 

4 

4 

o 

u 



30 






9 

IN 

• 


m 

M 


M 

4) 

•• 


4* 

m 

1 lA 


IT 


















Z 












. 








Z 

3 






! 














3 

Ml 


IN 


© 


i 














X 

*- 


9- 


IS 




© 

iA 

LA 

IN 

9 

IN 

«a» 

y 

lA 

9 

C4 

IN 


■4 

y 

• 

nc 

• 




e 

e 

y 

IN 

y 

00 

LA 

fs 

4 

o 

iA 

C 


M 

•4 

LA 

o 

N 




• 

•* 

• 

• 

• 

■ 

• 

• 

• 

• 

* 

• 


> 

• 


• 





iA 

fs 

m 

9 

n 


y 

Ml 

Is 

iA 

y 

4 


41 

T 


Is 





m 

M 



4| 

■a 


«■ 

Ml 

mm 




O 

9 


y 


















c 






M • 














i 

X 

j i 

Ml ( 

< 

IA 

_ i 

Mj| 






i 









4 


un 


O 


X 1 

<4 

ao 


4 

O 

y 

IN 

n 

4* 

N3 

lA 

D 

IN 


o 

n 

• 

(4 

• 


4> 1 

IN 

m 

(► 

iA 

iA 

LA 

iA 

CD 

o 

o 

IN 

© 

4 


z 

y 

© 

O* 

r 


« a 

• 

• 

• 

• 

■ 

• 

• 

• 

• 

• 

• 

• 

• 


■4 

1 • , 


• 



z K 

IN 

rs 

9 

M 

O 

fs 


tM 

rs 

9 

rs 

IN 

43 

i 

*- 

« : 


*4 


! 

1 

mm 

M 


1 




, 







it 

© 


© 



4J t 

















W 

t 

> 1 

1 

> • 

— a 

c 

•« a 

4* 1 


^ a 

x a 


2 < 

a a 

z a 

O 1 

« a 

Ui 

4 1 

a 

4 I 

a 

> a 

•m 

41* 

►* * 

w t 

4- » 

o » 


X • 

LA 1 

X » 

LAI 

u < 







un iu *A*e suwt i Hr c» u i on k » tL i 1 

HOUS f UN » V t A Ab 





f&i c • 

& 



• o 
1 1* 

♦ «• 


o 


o 

> 


I o 
I c 

♦ I* 


I c 

♦ IV 

I 

I 

V 

j I 

I 

I 

I o 


C4T439 
J} -*>. 


i 

H • 


-J 


< • 

<4 


Ui • 

Z 


X • 



ft 1 

*9 

1 

n • 

•m 

• 

• 

x jy 

« 

i 

Oft 

• 

• 

< 

s 1 

n i 

uJ Ul 

< 1 

n i 

II- 

X 1 

< a 

►- • 

<5 1 

-j i 

z 

3 f 

u a 

i- o 

K ft 

a ft 

o*- 

lA ft 

3 ft 

ui in 

** 1 

m « 

u. 3 

X 1 

ft 

u. O 

t 

3 1 

oJZ 

« 

z a 


a 

- a 

ft- 

ft 

Z 1 

• 


— a 

z 


< a 

c 


x a 

••• 


►* a 

o 


• 


Ui 

v3 

2 

4 

X 

u 

u 

X 


£* 

u> 

* 

<< 

X 

o 

ft- 

X 

3 

X 


t i 


a 

a 


r> i 
i 
• 

_» • 
ui • 
X I 
2 « 
< I 
X ft 
u ft 


uv 

w 

X 

X 

UI 

* 

ft 

X 


« 

• 

I 

I 

I 

I 

I 

i e 
»#-i 
ft 
I 
• 

I 

• 

‘ I 
I 

• a 
ix 

♦ •• 

i 

i 
i 
i 
i : 

• 

• 

i o 
i x 
♦ «• 
i 
i 
i 
t 
« 

• 

i 

i a 

* <• 
♦ — 

i 

« 

i 

i 

» 

i 

i o 

• N 

♦ — 
I 

ft 

ft 

ft 

ft 

I 

ft 

I O 

• a 

♦ — 
ft 

ft 

ft 

i 

i 

ft 

• o 

ft o 

♦ — 
ft 

t 

• 

ft o 

• c 

♦ «\ 

ft 

a 

» 

ft 

ft 

t 

ft c 

I — 
ft W 
I 
I 
I 
ft 

•ft ; 

I 

I 

ft o 

ft t w 

ft IS 


NT^to oivr -o oorwrr -ftm 
v > /i -*** *i 

BO mJ)o(V4 

<s — > ac 


o 

a 


• 

T I 
I 
I 

J ft 
UI I 
X I 
Z I 
4 I 
X I 
U ft 


\r 

h- 

Z 

u 

</» 

UI 

X 

X 


o 

IS 

• ft — 

I 

• 

« 

I 

I 

ft 

« 

• a 
b '*» 

ft -4 

ft 

I 

ft 

I 

• 
ft 
ft 

• a 
i x 

— 1 

» 

i I 

i o 

I X 
ft -• 

I 

ft 

I 

I 

ft 

I 

ft 3 
I ft 

ft 

• 
f 
ft 

I 

ft 

ft 3 
ft *<» 

ft — 

• 

I 

ft 

ft 

ft 

ft 

ft O 

i a 

< 

i 

9 

ft 

i 

ft 

i 

I o 

I > 

» 

ft 

• I 

I 

I 

I 

I o 
I o 

• IV 
i 

i 

i 

ft 

t 

i 

i 

• o 

f **• 

V is 


ft 

I 

ft o 

ft IV 

ft IS 


NrftaOONTftfflONTftB 
*>/>--* -> 
o rw 4> — xaj«iri>ts«c 

N->COftTrt-o XftTil** 
0<(N— — — — — — 



! 


i i 




ft- t 

-1 


« 1 

< 


W 1 

X 


X 1 



« 0 

J 

1 

1/0 1 

— 

• 

• 

X ^ 

• 

« 

3 « 

• 

ft 

< 

C 1 

A 1 

Ml Ml 

< • 

</> 0 

r>- 

X « 

< 1 

*- » 

J • 

-J 1 

z 

O 1 

O 0 

►* o 

V- t I 

a i 

U*- 

\A 1 

3 0 

ul </> 

M | 

w> • 

u,3 

X 1 

0 

U.O 

I 

J 0 

MIX 

f 

Z 1 


1 

— 0 

ft- 

• 

Z 1 

• 


— 1 

z 


< 1 

c 


* 1 



ft- 0 

o 


• 



• 


fNTsOOJ O "HTMi rONTflD 
MW — — 


W ' w T-«*a'Nr 4CCONT <«O0 
« ^>f-3r3-CN>Ji 

w O* W>«0<nf* — «/* >N4 

(N — »« + Tft — o««T«n-* 


'Z.(s>£ 




I 

t 

I 

I 

I 

I 

t 

i e 

i 

♦ -» 
t 

c 

i 

i 

t 

i 

t 

I o 
a t 


a: 

< 

x 


*•» 

o 


1 o 




• IT 



a 

♦ — 



a 

1 



h 1 

V 



< 1 

I 

< 


w 1 

1 

z 


X 1 

k 

mm 


1 • 

k 

■3 

• 

Si I 

« 

•m 

1 

ft 

* o 

X SI 

I 

1 

l 4 

3 4 

A 

1 

♦ “* 

< 

X t 

Si k 

1 

nl M 

< I 

Si ft 

1 

X*- 

X 1 

< • 

t 

- 

ja 1 

_» « 

1 

z 

o a 

U 1 

t 

H. O 

a* i 

O 1 


u»w 

iA • 

3 » 

1 

UI Si 

mm 1 

wrt ft 

A O 

*> 3 

X 1 

ft 

1 N 

U.O 

« 

s3 1 

♦ «• 

UI X 

1 

Z ft 

I 


1 

a 

1 


1 

Z ft 

a 

V 


- a 

• 

Z 


< i 

• 

o 


k a 

i 

mm 


h a 


ORIGINAL PAGE IS 
OK POOR QUALITY 


I 

I O 

» OB 
♦ — 
I 
I 
I 
k 
• 

I 

k 

I O' 
1 t> 

♦ -i 


Ui 

15 

a: 

«* 

x 

w 

u 

X 

w 


« 

W 


• 




• 


a 

ft 






• 


( * , 

2 • 









ir 1 





i 


1 -1 1 t 

» 







»- 


i 

UI 


z 

• a 



z 



v 


*• 




** 


a o 



o 


o 


o 


a c 

X 


ft 


o 


ft 


♦ in 




♦ 

IN 




i 

o 











to 




c 





n 




<n 



z 


•o 




4 



3 


mm 






r 

i 

ft 








a c 


. 

, 


o 




1 mm 





mm 




♦ in 



Si 

♦ 

IN 


in 


< 



►- 




ft- 


1 



z 




Z 


1 



u 




u 





</> 




in 



* i 

! i 

w 

i it 



Uf 

> ! J 

1 



ft 




ft 


1 



a. 




ft 


ft o 



UI 


o 


Ui 


1 in, 


1 

ft 


<v 

1 

ft 


♦ IN 


— 1 


♦ 

IN 

IN ft 


* -1 



— 1 

• 



— t 

• 


•. mm mm 


1 




1 





mi ft 

X 



j a 

X 


120N3--0 a) 


ui a 

o 

NT-ftXONT <0<SO<N74<S 


ui 1 

<J 

M T<«ONT-«ffl3NT 4 » 

) >1 > n — ^ -> 


z l 

X 



2 a 

X 

>-f» — O 7 3 O N > /> -• r»-1 

'»-* J» 0 » rsi 4 


2 1 

w 



z I 

UI 

O (N40^r^-*ft« — >cv<o 

• j-a'fir*- 


< 1 


<N — O CO -0 7»*> — ft* oorn -• 


< a 


fN 

» 


X 1 


INfSI- — — 


X ft 


IN <N — — 



O 1 




O 1 



- 


■ 


. . . — 

„ 


- — — - . — 




2?0 210 700 190 ISO 170 1*0 l«iC HO 130 120 


I 



o 




</» 

>- 

2 

- * 
ft 

a 

ui ( 

i ar 

«* i 

« - 1 t 

I — — — — — - — MM« 

J K Z 

UJ I O CM T -a » QNJ <0 SQN7 6 05 

2 t < 

zi u* a*pw^cj#nfv— gr ® — i/> > o* -o 
«| IM«>{9 4 7^-»C4TH« 

Z I MW— •-••• 

O I 





o 

CM 


l 

I 


I 

I 

• 

« 

I 

I 

I 

I O 
I *■» 

♦ •* 

I 

I 

I 

« 

» 

I 

I 

I o 

* JT 

4 — 

r 

I 

t 

a 

a i 
« 

» 

a a 

i if 

♦ — 
a • 
c 

i 

i 

a 

a 

a 

« o 

a « 

♦ «■ 
a 

t 

i 

a 

a 

a 

a 

* o 

I N 

♦ — 
a 

a 

a 

• 

a 

t 

» 

i o 
a to 
♦ 
a 
a 
a 
a 
a 

t 

a 

a o 
a » 
♦ «• 

• 

a 

• r 
a 

a 

a 

a 

» o 

• o 

• CM 

• 
a 
s 
a 
a 
i 
• 

a c 
> — 
♦ Ol 


a 

i 


a 

t 

• o 
e 

♦ cm 


C0u 40 CD 
*M> J\ - ^ 

•33 — i/1 o c* *o 

!>O0 — 


Cl 

f* 

ac 

< 

x 




■ 

a 

♦ «• 



n a 


-1 


< a 

• 

m 


UJ 1 

a 

z 


x a 

i 

mrn 


f a 

• 

sf 

a 

if 1 

• 


a 

a 

a 

X f 

a 

a 

a o 

9 4 

a 

a 

a -* 

* 

r i 

A 1 

♦ 

oiui 

< a 

f a 

a 

X*- 

x a 

< a 

a . 

»- • 

>5 a 

-i a 

a 

z 

o I 

u a 

a 

1 - o 

h- a 

J« i 

Ji 

UN 

if a 

3 • 


UiU> 

- a 

If 1 

a 

U.3 

x a 

• 

ft o 

U. 3 

a 

3 » 

• n 

ujx 

a 

z a 

♦ *• 


a 

iu« a 

• 

►- 

• 

z I 


m 


•* a 

a 

z 


< a 

f 

a 


ac a 

a 

—i 


*- a 

a 

a 


a 

a 



» 

t o 

u» 



a co 

Ul 



♦ » 
• , 


3 

Z 


X 

u 


u. 

X 


u< 

cr 


¥ 

X 

Q 


Z 

3 

ac 


o 

0. 


a 

if t 
^ a 
a 

-j « 

UJ t 
Z » 
Z I 
< I 
X » 

u « 


if 

►- 

z 

u. 

If 

UJ 

or 

0. 


NT-fifflONT-fl BONX'fla 

-1 f -*** * 

— Tffl-jioiNK 
fM — O CO -O TTO — £> ® -o =r <*) — 
CMCM — - — — 


0 

CM 

► ♦ *■ 
a 
a 

I 

a 

a 

a 

a 

a o 
a *» 

♦ — 
a 
a 
a 

i 

a 

• 

a 

a o 

• r 

♦ — ' 
« 

a 

a 

• 1 

a 

a o 
a if 
♦ •+ 
• 
a 
a 

i 

a 

a 

a 

a 3 
a 4 
♦ — 
a 
a 
a 
a 
a 

a 

a o 
a r* 

♦ wm 
I 

a 

a 

a 

a 

a 

a o 
a « 

♦ -• 
a 

« 

0 

1 
I 
I 

a 


I o 

i 



• 1 o 

a » 




a > 

+ — 




♦ -• 




• 

a 




— 





If 


|! 

i 


— 

I 1 ♦ F • : 





1 




z 

f 




M 


f Ci 



o 

t o 

a o 



A. 

• c 

♦ CM 




♦ CM 





1 




CD 

1 




n 





* 

1 




— 






a 





a 

ac 




a © 





a ** 

♦ CM 



if 

♦ CM 





1 




Z 





U 

1 

i. 



If 


|i 



w 





X 

a 




A 

1 

a o 



UJ 

♦ o 

ft cm 



ac 

i i » «* 

♦ CM 




; ♦cm 


— 


• 






i 

i 

t 

I 

i 

i 

i 

i 

i 

i 

t 

i 

i 




X 



UJ 


o 

NTCIDINT -OCOOCM^“>Oa3 




« 

r*) > f— O r O 0 -• ^ A 


z 


Ul 

O^r^-T X— 


< 



N-9*®-OZ«-»«4T»n- 


X 



<M<N— — — — — — 

i 

U ft 


i 

j 



- ~ 






RUN TO HAKE SURE TKr CHANGES DIDN'T EFTECT THE OHIGINU. 01 K * R 7* 

HOUSTON. TEAAS 


ji« 4**^ sA x-*jrp%a*i * -*x r*g*i**N *a<* ** 0 * *»nji » — r 

iA^aia* 4«r*r*t*«a »*•>*> op 


K 

O 

u. 


*• 


j 


I 

i 

"• ■ i i 

• 




♦ » 

> 




»• 1 

UJ 




♦ 

c 




» 





T~ ♦ 

• 


, 


«n» 

a 




• 

>-* 




» i 

*A 




♦ i 



*- 


** i 

w 


< 


« 

z 


ul 


• 

9 


X 


>-* ♦ 



• 


■« t 

iA 




« 

3 




^ c 

e 


IA 

* 

♦ • 

M 


IA 


M | 

X 


•* 


• 

3 

J 


1 

i. 1 ' 

z 


OS 


• 

< 


3 


• 



(A 


• 

(A 




1 

3 


• 


1 

>_J 

~ t 

•• < 



CL 

IA 1 

3 1 ♦ 



* 

ul 1 

Z • 

X 


Z 

— 1 

UJ 1 

rt 


< 

tA « 

o • 



UJ 

(A V 

UJ I 

<** 

i 1 

X 

< f 

-J 1 

♦ 

1 

(•-I 

_J * 

1 

«■* 



U » 

I- • 



K 

« • 

3 • 

1 


o 

3 • 

— * 1 


-*•4 

—J 

tA * 

ft « 

fA 


ft 

1 



1 


V9 1 



a 

-J 

2 1 


♦ 



- 1 



i 

DC 

2 1 



a 1 1 

H 

1 



« 

VJ 

< 


0* 

— ♦ 

u» 

Ot 


<■■ 

i 1 

ft 

ft* 



i . 

V 

j 

• I 

** I 

!' ! 1 


f 


♦ 


u> 



*• 

a 

K 




• 

a»n 

1 



a 

lA 



r* 

-»♦ 

O 



X 

• 

ft 




i 

X 





o 

1 


♦ 

• i 

u 

i 


** 

f 

t 


Ift I 


I I 


* i I 




% A. 

•1'-^ 


'V 4 - 


I i 


u>cq o «a -o r>« ao — • or - 

MMMa <M .« m »■•«••«••«•» P* fS 


/ ns 


*ftr*r*r>ft«Mf>i 


*»*n ji v) «• »* r* o <*> <• «► cv ji »—»*fvo<o -« ir- e* j> &•**’*** a ^^w^do-rKO'n 

NN«<i3i»9>»»>oaaM-«^N<NNN<*)") nrrr^kflJUi *>,4.«rvrvrv,aqo 

~ — — — -—— — — -. — — — — — -* — — — — — — — mmm, -■ — — — — m — e* r* 04 c* N <* ** *>ft<* 




t I 


t 

1 

• 

1 

» 

1 

1 

->* <* 

a 

l 

1 

• 

1 

l 


1 

• 

• 

a 

1 

• 

1 

1 

1 

• 

l 

1 

» 

1 



• 

1 

1 

1 

• 

1 

1 

<"• «• 

< 

1 

l 



» 

1 

a 

V 

1 

l 

• 

1 


i \ 1 

• 

1 

• 

1 1 
1 

1 

— 3 

1 * 

1 

1 


1 ‘ 1 
1 

' J 

1 

ft 

1 

1 

• 

' * ! i 

1 

i 

! i 1 

1 

1 j » 

1 

t 

• 

1 

— l> 

r 

l 

» 

1 

1 

• 

t 

• 

ft 


* | 

1 

• 

• 

» 

9 

• 

1 

1 

1 

9 

A 

1 

1 

1 

1 

1 

ft 

ft 

■-€ 

1 

ft 

• 



t 

• 

• 

ft 

—• 

ft 

1 

1 

1 

1 

-• rv 

1 

• 

• 

§ 

1 

1 

« ' ! 

• 

ft 

f*li 

i i j 

1 

1 

»«• 

1 

1 

1 

I 

l 

1 

«• 4 

I 

1 

• 

1 

1 

• 

1 



• 

f 

ft 

1 

1 

ft 

1 

1 

1 

1 

► U1 

1 

1 

• 

§ 

ft 

ft 

1 

1 

! 


1 

1 

• 

1 

1 

I 

1 

1 

s 

»■•> T 

1 

t 

♦ 

. i i i 

. 1 

1 

ft 

< 

t 

1 

4 

1 1 

" * 

1 j | i 

j i ; j 

1 A 

7 1 

* J ! 

} 1 1 1 

1 ! ’ 


1 

♦ I 



ft 

1 

1 

ft 

| * 

; * 

1 

1 

f 

«• n 

ft 

-•« ♦ 



ft 

< 

9 

T | 



1 

I 


_» | 

1 > 

i 

1 

• 

♦ ft 



1 

1 

A 

w 1 


; 

1 

ft 

1 

ra 

• 

>•-. + 



1 

l 

« 

n 1 

• 



1 

1 

l 

1 

% s 



1 

1 

f 

• 

1 



1 

ft 


♦ 

' . ' ' 

* 1 


t 

1 

rf | 
ft 



ft 

1 

1 

* ft 

♦ I 


, 

1 

ft • « 




ft 

■ 0 t 

r 



1 


- ••- - >^N 
rv rv<v«Vf*Oi 


r r 

? * 
« I 
X I 
u I 


J1 33 -*ar»v tnO'O'O^ rv ji X> — a-^o-'n a>fv jlco-yNOO *0>rv J1U — v r+- O n W* tu X 

sa>>>> 0?5 - — 00 a & .» > > o i 5 - - -• — n\ 

^ — — rw rv rv rv rv cv rv rv rv 


t ( 


i 


•**c 

• f%ji w 


XJIW-rNO'*) Aijt 




tO<* />«— arr^Ot-i «o N jl 

**« > > OO o - - — M •* 

» — •• — — — — — M*xryN*v<vfMrgfN 


| 

I 


I 


I 


I 


I 


I 


J\ 




\ 


« 

• i 
a i 
z • 
• 

-J ft 

uit 

r i 
2 ft 
< » 

r« 

>j • 


I 


1 • : i 

i 


i i 



i 


i 


• • (%5 • 






ft « ft 


• % 


% 



ft ft ft 






I I 


I I 


I I 


10 


i 

0 

I* 


& 

,ul 




X 

< 

XT 


d 

o 


< 

z 


XV) 

« 

34 

• 

X 

K» 

UlUJ 

w 

x*- 

« 

9- - 

m 

z 

d\ 

1-0 

■ 

UH 

X 

UiU> 

Ul 

WO 

H 

U.O 

-1 

uix 

*• 

• 

*«• 

u. 

z 

•« 

o 


*-• 

• 

o 

m 



<M 

sr — 

49 


Z 

•in 

< 

fd — 

X 

M * 

u 

• z 
N — 

u 

«■ • 

X 

•d 

► 


Ul 


x 

O- 

2» 

) J* * 

i/* 

m 

i*> 

• • 

* 

• o 

< 

• ^ 

X 

p*> • 
• > 

o 

49 • 

►- 

•• 

m • 

2 

• r* 

3 

5T • 

QC 

3. 


• in 
*4 • 

i <d in 

U 4 • C 

i 

, ahNK 

•4 4 - < 
► O—O 

i 

vJUi X 
4 Z ►- 4 

z«x in x 

i- JE - 1 


4 Uiu X $0 
►* 


1 I 


| 1 


I I 


I I 


‘ I I 


f\ 


v . 

' V *V . 


i * * i i 


'v. •>*„ ■ 


-»? J 


UN. CHB < 
1 
i. 

3 

*• 

61*5 


THE BIAS 
• 00 

0V*T ION 
OPTION 
OH T I ON 
OATAF I 
5i *TFI 
Oft ION 
MtO 1 
• END* 


HUN TO MAKE SURE THf CHANt.ES DIDN'T EFFECT THE OK I <• INAL 

HOUSTON. TtAAi 


03 mar l t 


LINEAR TRANSFORMATION Cb) nATHIx 

no. LINEAR COMO. - 1 

NO* CHANNELS - H 


CHC 51 CH< 6) Cm I 7.‘ Cm > * I 

.*t330*nn .632C*00 .5BAa»00 .?Aho*Oo 

-.290o+nn •.5620*00 «600o*no .19 i o*0n 

-.B 290 .no .5220*00 -.3900-01 . |9H0*0O 

• 223 n*nn .1200-01 -.5530*00 >aino*Oo 

0.0.16.0.25.0.20.0 


ARE - _ 

16. On 25.00 20.00 

T AS5EI 
CUViR 
H I ST 

r ILF-7 ~ ' 

FlL.«2 

MAXSUH-I 

HUN TO MAKE sure THE CHANCES nlON'T EFFECT THE ORIGINAL 


x 

< 

x 

a 


o o 

3 O 


o o 

O 9 
• • 


X 

J 


o o 
o o 


— o o 


o o 
o o 


3 <4 
K 
-JUI 

r»- 


►*o 

u*- 

UU> 

U.3 

U.O 

Uiz 


z 

o 


(A 

Ul 


X 

u 


u 

X 


Ul 

QC 

a, 

4 /* 


w 

< 

X 

o 

z 

3 

K 


} 1 


l/l 

Z 

o 


CL 

o 

X 

o 

4 T 

IA 

u- 

u 

c 

X 

a 


o 

-j 

ui 


ir 

v/> 

«r 

3 

vj 

CD 

m ia 
ia 


• 


. 

i 


I *• 

01 

(A 

I 



«■» 

mm 

mt 




«•* 




O 


X 

m 

m 


* 


VJ 

r 

X 





mm 












m 

• 


o 


o 

n 

A 


4 







(/I 

mm 





ul 

X 

• 

• 



-1 

«J 


r* 


O 




mm 


« 

z 








• 

• 




ft* 


mm 

lA 


z 



mm 

Ul 

a 

a 

m* 



-J 

* 

<A 

X 

• 

m 

VJ 



u 

o 

o 

■ X 

• 

X 



mrn 

< 


a 





o 

u. 



m 

z 

*0 


• 

> 

ft* 

a 


ot 




(A 


z 






o 

X 

• 

m 


o 

•4 

w 

00 

» 


4 

►» 






VJ 






Ui 


• 

• 



X 

r>i 

f* 

K 

1 

o 

X 





* 

a 

mrn 





VJ 

X 

• 

m | 




VJ 


•» 

X *x 


* 

m 

i 


< ’ 

u -u 


1 «n 

* 

! 

mJ 

►« 

40 V 4 





4 t 

t/* 

U w a u/ 






« 

ui a 


«• • 

• 


X 


or — AX 


M 


z 

Ul 


o u. o 




o 

» 'O 41 

s 3 

U XU 


• 


■* 

— — » 

z 

X VJ 


lA • • 

• • 


2 — 


U) U <uJ 


Z 7 mmm 

• — *0 


a 

* 

VJ «UJU 


aaw 

4 ) — 

X 

h- 

a 

Z Ul z 


— CNUJ 

m» 

X 

fik 

a 

< X < 


H- • C /1 


o 


-> 

— x o~ 


4 C *CA 

Ui 

u. 

Ul 

o 

x Ou.tr 


utn<ui 

X 

z 

VJ 

•* 

< u. < 

•« 

oo-ix 

« 

•• 

• z 


31 > 

z 

JJU 4 



uic uj 

Ui 

o x ro 

a 

Ui 20 

in 

Ul 

zzx 

X 

VJ < * 4 VJ 

—• 

£0 — 30 

3 

a 

— w 


2 i X 

*- 

fw U 4 T U> 

u 

44 

ITJUV 


C *5 vflC 

< 

>- 

z 

V 

-J-V Z Ui 

c 

7 CC 2 

X 

u u u 

z 


u</»s 

w 


X 

O O Ui 

< 

*< 

z -i «i 

►- 

niA 

o 

3 

X 

H 

Z Ui -J 

VJ 

z ~ — z 

u 

U/ • • u> 

VJ 

4 K 

4 42 UI 

w 

< X X * 

z 

XOOvA 


Q 

X — <x 

mJ 

U 3 Ui 

M 

OZ T 

X 


VJ ft VJ— 

u 

X 4 41 


vj vr 

■4 

Ui 

VJ 0 . 

v/> 


lx 

r r 3 

X 

v 5 

H> U. U. 



o 

oaaui 

3 

< 

< ao^-»- 

ui 

Z XXX 

ir> 

liilTZ 

o 

X 

X JM 

> 

MMMIX 

mrn 

tn — — z 

►- 

■— 

X • »xx 

< 

cr xxx 

> 

D 4 H 4 



303 — • 

£ 

u L X £ 

r 

r t <r 

•« 

►- 

M 2 I AU. 



ui 

as x vj 

X 

a 


a 


CL 



a. 


o 


a 



z 


>■ 


A 



•4 



o o 
o o 


o o a 


— e 


a 

3 


a 

9 


~ O 

o 


X 

VJ 


© o 
© e 


x 

u 

Ui w 

— cr czO 
7< c < o 

• • 
-*ir — wn 
XX x 
J 3 3 

u u 

«<e<o 
nu ci*o 
• • 
~z—«a 
X - 4 

VJ < — 

v * 

-ulOuC' 
A«-J o~o 

3 • J • 
- 2 -Z 
X 4 « 

U 

Z X 
3 3 

— o o 
J • 

— X — X 

x*» *- 
o 


1 * 


r t — 


ft 

• ' 

& 

»< 


FIELD 
NO. NAHE 




Run to hake sure thf changes oion«t effect t h e original 

HOUSTON, TEAAi 


TRAINING fields 

■ »a»«A^a»»a»IAW«»«A«*AA«AW*MI 

WE«TICESISAHPLE,l|NL» 

i~ "IT ~i * T >96, ii 


OJ Has 7 * 


CLASS 

haklev saheat 


sample cine 
SUBCLASS .•VC INC 


l bi-oi harley saheat i i 

22169 POINTS aim B t USED IN THE FI FLO MEaN .COVjR | ANCE C*LcUL*T 10 NS 


I 194. I|7I ( I, ||7I 




o © 

w 

WH 

*tj © 

Q.% 

© 

tri H 

_ 3 a 


♦ 


1 


M 

04 


x 

4 

x 


N 

O 


Jl 


o 

r>i 


* * 


*1 


O 

4 


04 

(h 


t i 


4 

o 


gi r 

n » 

i i 


i I 






O' 

i ; 


N* 

r 

4* 

-J 



lit 

•4 



O' 

r 


4 



• 



• 

• 

• 

X 



•4 

M 



4 

> 

A 


•• 


• 




t 

M 

<N 

4 

X 

• 

*M 





• 

1 


3 


<N 







X 

U» 









3 4 










4 


3 


•m 


04 



O 

uJ-J 


1 


A 


,4* 

4 

4- 

— 

r»- 

** 


-4 

• 


• 

■ 

• 

■ 

^ • 

Jl 

A 

IN 

r-4 


O 

4 

P* 

a 

•z 

-ft 


• 

1 | 1 ; 

1 

•4 

M 

4 

r* 

*- 3 

ui 


4 


' 

| 

1 

1 

1 

JH 

X 

» 

lik 







lJ ^ 

X 

• 








U.3 

* 

3 1 








U.3 

X 

J 1 


o 

o» 

o 

CD 

4 

4 

*JX 

g 

Ui • 


T 


•4 

■» 

O 

in 



— 1 

•4 

• 

# 

• 

■ 

• 

• 


•6 

U. 1 

A 

r 

o 

<N 

P<* 

IN 

4 

• 


1 

• 


IN 

<4 

rt 

4 

tfl 

Z 

«* 

3 1 

#* 


• 

1 

1 

» 

o 


X 1 


( 







X 

— • 


, 

. 





a 

o 

Z I 


. 







M 

— 1 


•4 

0* 4" 

O 

M 

«M 


i* 

ft- 

« 1 

lit 


CM 

CM 

4 

4 


ur 

4 

oc t 

• 

• • 

• 

• 

• 

■ 

»j 


u • 

r* 

4 

CO 4 


N 

0 

4T 

z 

UI 

1 

• 


M | 

4 

n 

4 

ifl 

4 

X 

1 

A 


• 

1 

I 

I 

1 


x 

w 


w 

X 


w 

K 

X 

g* 


X 

o 


Q 

1 

2 


i ' 

’ (V 


O • 

IN 

£ i 


IS 

— 

n 

0 

IN 

A 

in 

A 

J* 

if 

IS 

c 

A 

CP 

« 

• 

» 

«* 

• 

• 

» 

Mk 

4 

4 

A 

9 

*o 

o> 

• 

n 

rl 

IS 

1 

1*1 

IN 


• 

1 

• 

I 

1 

• 


< 

x 


X 

4 

> 

o 

u 


4 

T 


o 

kit 


lit 

K 


A 

J) 

N 

4 

<*> 

4 

n 


0 

4 

A 

4 

n 

• 

• 

• 

• 

■ 

• 

• 

• 

N 

o 

r» 

mm 

O 

sr 

O' 

o 

lA 

IN 

r** 

A 

r» 

IN 

4 

4 

1 

• 

> 

• 

• 

1 

1 

1 


z 

x 


O 


















9 • 



*r 



W 


4 

0* 

o 

n 



4 

fs 

• 


O 

• 



r* 

gi 

O- 

4 

rt 

9 

•" 

4 



ilk 


N 

a 



9 

r 

• 

r>* 

• 

* 

o 

• 

a* 

lA 

o 

CO 

3* 

UI 

c 

4 

X 



A 

sr 


1 


m 

i 

4 

ft 

•*» 

ft 

3P 

ft 

4 

4 

4 

n 

i 

r 

< 

e 




j 


X 1 










X 

' 

«n 

• 


tn 

4 

•• 1 
X 1 

r» 

t r 

O' 

t* 

4 

V 


6* 

<*) 

e 

0 

m 


4 

• 

X 1 

fs 

0 

O 



4 


4 

4 

X 

4 

rr 

-*• 



IN 

lit 

4 1 
Z 1 

• 

o 

_ 

• 

IN 

• 

N 

O* 

• 

IN 

A 


A 

* 


ice 


• 

•» 

M 

■■ 


— 

<mm 




g> 

<•1 



rt 


ui 1 
U 1 










z 



i 



X 1 




4 






< 


•« 



>»• 

4 * 










ui 

• 

> 1 


« 

> * 

•— t 










X 

*• f 

.*J 1 


i 

4l K 

A t 











X 1 

O 1 


z « 

Q • 

4 t 










w 

< 1 

1 


< i 

1 

> 1 










X 

ui« 

• 


ui a 

ft* ft 

o * 










N> 

X t 

(A t 


x » 

I/I I 

g i 













*/• 

I 


o 

c 


0 . 1 } 


r 


t 









* i 

! 

! 


* 

*3 


04 

T 

i 


a 

rs 

* 

i-> 

04 

t 


• 

• 

• 

• 

• 

t 


ut 

oi 

04 

• 

lA 



• 

04 

04 

«■ 

• 

\ 



1 

• 

1 


I 

a 

04 


Jl 

O 

*1 

i 

n 

n 

01 

01 

0 

mm 


• 

• 

• 

• 

• 

m 

i 

+ 

* 

r* 

is 

mm 

Ps 

i 

w 


J» 

Jl 

M 

mm 


1 

i 

1 

1 

• 

• 

r 

f 


J> 

m 

a 

* 

04 


vi» 

a 

O 


*• 

04 

t 

• 

• 

• 

• 

• 

• 


«* 

«• 

Jl 

rs 

or 

N 


Jl 

04 

** 

* 

in 

04 

1 

1 

• 

• 

I 

« 

• 

| 

p* 

05 

mm 


4 

* 

. > 1 ! 

mm 

T 

► 

04 

(O 

»• 


• 

• 

• 

• 

• 

• 


n 

rs 

mm 

'n 

o 

* 


«• 

04 

»■ 

in 

•o 

o| 

i . i 

• 

1 

• 

1 

• 

» 

f 


> 

O 

N 

Ps 

04 

K 

40 

o* 

9 

T 

4-J 

<9 

• 

• 

■ 

9 

• 

• 

Jl 

* 

Jl 

Ji 

PM 

«4 

04 

• 

04 

04 

PM 

• 

1 


1 

1 

1 



Jl 

or 

«■ 


sr 

o 

PM 


9 

•o 

PM 

a 

• 

■ 

• 

• 

• 

• 

o 

•« 

n 


-0 

PM 

rs 

04 

* 

*0 

-0 

Ol 

• 

i 

• 

1 

K 

1 

1 

0 

0» 

fl“ 

4*1 

tft 

&• 

i> 

/•» 

9 

PS 

JT 

m 

• 

• 

• 

• 

• 

• 

ps 

T 


T 

m 


pH 

n 

in 

N 

» 

n 

6 

i 

i 

« 

l 

• 


» 


o 

n 


in 

r*) 



r 

ir 

o 

• 

• 

• 

9 

• 

• 

mm 

o 

o*. 

in 

04 

9 ' 

PS 

n 

sr 

<« 

N 

04 

1 

« 

K 

i 

» 

1 


O 

•O 

04 

Ps 

J) 

<• 



* 



o 

•» 

c 

•M 

in 

rs 



at 



• 

• 

• 

• 

• 

• 



• ! 1 

t 

l 

<r 

CD 

Ps 

PS 

i*> 

rs 



• 



<s 

1 

04 

IS 

IS 

i 



, i 



i 


1 

1 

• 




i 'i i 



o. 

<0 

l 

o 

_ 

I 

04 

j 

rs 

f 1 I | i 

o 

| » t « 


W3 

M> 

in 

rt 

0 

04 


<4 

CO 



• 

• 

• 

• 

• 

« 


• 

• i « 



n 

rv 

*-l 

o* 


c 


> 

Ml 



«• 

04 

•0 

•0 

•a 

04 


•* 

• 

* 


• 

• 

1 

1 

I 

1 


1 




n 

rs 

o 

o* 

m 

rs 

rs 

IS 

O 


r 


mm 

in 


rs 

is 

mm 

*■ 

Ps 



■ 

• 

• 

• 

• 

• 

• 

• 

• 



rs 

JO 

04 

n 

N 

X 

P- 

in 

o 



•M 

04 

in 

-a 

•O 1 

04 

mm 

IS 

mm 



1 

1 

• 

1 

• 

» 

1 

1 

1 




04 

CO 

n 

04 

N 

rs 

N 

> 


in 


n 

fs 

•• 

o* 

o 

O 

fs 

Ps 

n 

ps 

1 

• 

• 

• 


• 

• 

• 

• 

• 

• 1 » 


rs 

m 

4 

•« 

IS 

mm 

01 

a 

«C 







f* 

O) 

T 

— 








1 

I 

« 

1 



• a 


• # 


VI I 

4 



o k 4 r « 

a 4 7 * j> 


•* — n — M 

« » • i i 


0 4 Jl « 4 <1 

b « r r 4 4 


« l l l • • 


O r* r* ► **0 4 

O m • P4 9 a » 


•< m •« ^ rl 

I I I I • • • 


a — M44f**4^> 
ONi»ON-»<nJ» 


o 4 r* k - - r 


N * 
• I I 


O a N ifl 4 o 4 Jt - r 
ON77-*.n7-* 


I I I I I I I I I C 


o« n m <h n o /-» — »• o 

o n •• *0 □ r r -*o-*o 


— ~ Pl-*0iP4OM774 

• I I I C • • I • I 


Ors4 n N <N <•» IM C4 N i/I C 

O 7 S 4 in Q rj — O* 4 p* — 


-• I « N - N N (1 N 

I I • • I I » I I I ■ 


OC41M N4Qr>k 0 <>• P* O 7 
© * 4 »r t-C7J‘7*«** 


* H ■ « N N « « mm 

I « • I I I I I 9 I 



o 

4 

7 

> 

7 

0 

X 

7 

J) 

> 


7 

0 

o 



o 

r* 


o 

mm 

rt 

7 

N 

PJ 

4 

l/l 

W 

n 

in 

PX 

o> 

o 



o 

4 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

m 

• 



• 

• 


mm 

mm 

i* 


mm 

mm 

Ml 

«w 

wm 

mm 

mm 

PX 


rn 



mrn 

mm 


9 

9 

9 

9 

9 

9 

1 

9 

9 

9 

9 

9 

9 

9 



9 

9 

o 

m 

in 

cfi 

0 

P> 

7 

o 


7 

N 

4 

N 

4* 



O 


a 

o 

j) 

N 

in 

rx 

7 

> 

7 

in 

4 

tm 

in 

4 

in 



e 


pn 

■ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


• 

• 

• 

mm 

rnm 

r* 

mrn 

•m 


mm 

mrn 

«• 

mm 

PX 

•m 

PX 

rx 

7 


mm 

mrn 

PX 

$ 

• 

9 

I 

9 

1 

1 

• 

9 

1 

9 

• 

1 

l 

9 


1 

R 

1 

cr» 

Lrt 

> 

•mm 

P* 

7 

0 

PI 

(M 

O 

4 

r* 


O 

in 

o 

in 

_ 

n 

a* 

«r 

Px 

<0 

PX 

7 

n 

7 

?. 

n 

**> 

P4 

7 

7 

4 

0 

7 

4 

iV 


7 7 T *T 


• • 4 . 9 


► ^ 

JT> i 


/•» 


OU • I 


1 


r* 

* 


x 

o 


U 

X 


X 

5r 


U/' 

u 


XT 

o 


z 

3 

or 


X 

« 

y 





■ 

-ft 


mm 

IS) 

4 


o 

* 

T 


ft 

4 

— 


— • 

-J 

% 9 

ft 

1 ® 

U 

•"$ 

ft 


a 

XJi 

9 


o 

a 4 

ft 


jft 

4 

SI 



UJ*J 

4 ft 


• 

r — 

X ft 



m • 

J 1 

3 


2 

O ft 

-1 

4 

ft- o 

ft- 9 

'a! 

mrn 

Oft- 

J% ft 

mrn 

* 4 

ul*rt 

— ft 

U. 

IS 

U. 3 

X 1 



U.O 

1 



ui X 

1 

Z 



ft 

mm 

» 

ft- 

ft 

z 

4 * 

• 


•— 

uJ 

z 


4 

-J 

a 


2 

0 , 

mm 


ft- 

C 

a 



4 




VI 

Uft 




ui 



• 

v 9 



c 

z 



2 

4 



m m 


o 

* 


ui 


a 

c 

a 

J K 
UJ • 

? a 
z a 


it 

UJ 

QC 

a. 

UJ 

fir 


S 


O 

♦s 


o 

c 


♦ o 

*•) 


Z ft 
U ft 


X 

U ®<04 NQJ 4T^O»^TM 
t ) *‘T rt > 5 V 4 

us at 

"Ocprs^TOtOl^N^r^** 


_ _ •— 4 

m ••! •••••••••«! 

*••••*•••••• 9 

ft 


9 

9 
ft 

10 

ft o 
• -» 
ft 
ft 
ft 
ft 
ft 
ft 
ft 

• a 

• o 

• «• 

« 

a 

• 

i 

ft 

• 

9 

9 Q 
ft 6 
♦ *■ 
ft 
ft 
I 
ft 
9 
ft 
ft 

ft O 
ft 3 

♦ *S 
ft ~ 

I 

• 

9 

9 

ft 

9 

I O 
i a 

♦ ji 
« — 

i 

♦ 

9 

I 

I 

I O 

i a 
♦ ® 
i — 

i 

a 


y 

3 

Z 


« o 
» c 
♦ — 
ft 4 % 
ft 


o 

* 


IS 

o 


ft 

ry • 

ft 

ft 

j » 

ui i 


2 

U 

i/» 

UJ 

or 1 

a 

UJ 

Of 


ft 

I 

ft 

ft 

ft o 
ft c 

4 8 - 
h IS 

I 

ft 

9 

ft 

ft 

ft 

9 O 
I O 
4 rv 
I <v 
C 
I 
I 

« 

9 

ft O 
ft O 
4 O 
n 


z i 
< » 
Zft 
U ft 


z 

U a) ^y#M3 « -flT’fy Q® 0X*>4 

UJ «NS>O m <V( 1 T^«S 4 > 

<y — a*^®^ 4 in 


A 


27 ^ 



a 




« i * « • 


a* 



«•! 


• 





«• i 

• 

K 




i 

1 





« 

1 

c 




i 

1 





• o 

i e> 

o 




1 o 

• o 





1 

1 

1 

♦ n 
< 
i 
i 





1 

• 

1 o 

» 

9 

f 

t O 





» o 

1 o 





♦ * 

♦ -C 





i 






1 

% 




w 

1 

• 




< 

• 

1 




ul 

• 

F 




X 






« 

i 1 0 

1 O 



' 

«r 

1 o 

• C 





♦ > 

♦ a* 




V 

t 

i 




x 

• 

• 

< 


0 


• 

i 

2 


1 

< 


1 



M* 

-* 

1 

i 


l 

s 

u 

• 

« 

M» 

1 


3 

1 

i 

zx 

1 


a 

» a 

i a 


1 



1 o 

t •> 

»< 

X 1 



♦ «M 

♦ <n 

ui uJ 

< 1 



9 <■* 


r*- 

X 1 



1 

I 

• 

Of 

3 

> 

I 

t 

X 

O 1 

-1 


I 

t 

♦-a 

N 1 

Ml 



9 

Uh- 

l/> 1 

M 

IV 

9 


oiX 

— 1 

w 


J 


U. 3 

XI 



IO » 

S o 

WO 

1 

o 


IO 

I (3 

UIX 

V 

z 


♦ X 

♦ 1/1 


1 

*• 

■ 

1 *■* 


►- 

1 

2 

(/> 

1 

1 

• 


M 

Ml 

1 

1 

z 


< 

-1 

1 

» 

o 


tr 

O. 


1 

•* 


*- 

X 

1 

# 

o 



« 

1 

1 




(X 

i a 

i a 

</> 




« o 

i a 

Ml 



• 

♦ a 

♦ ® 

o 



o 

| im 

1 «■* 

z 



z 

1 

• 

< 







u 

X 


or 

3 


* 

X 

o 


o 

0. 


2 

3> 

ac 


o 

-n 


i 

m t 
f 
• 

-j i 
ul f 

r i 
2 I 
< I 
Z *- 
u ft 


2 

U 

i/» 

w 

a 

<x 

w 

or 


D 

a. 


00 

> 

Si 


X 

-O P4» TO -OM® y 0-4 t>i®ar 

W O wflOJi DJI OX OJVO lTOlO 
— o*cO‘OxnfNJo>N>o arm-* 


I 

i 

s 

-J ( 
Ml I 

1 I 

2 » 
< I 
X * 
u I 


\r 

»- 

2 

U 

1 / 

Ul 

or 

w 

u> 

nr 


i e» 

i a 
♦ r> 


> o 
o 
♦ o 


r 

VJ 

2 

W 


Nr-ooONT-oaDNr-a a 
>-s>Nij jja o a > >* >>> 


•O "7 “7 



run To *AK*L sure THr changes didn't effect the original 

• HOUSTON i T tXAS ~ 


HISTOGRAM 


TRAINING FIELD 


a 1-0 1 


CHANNEL 7 


|No, SAHPLtS" 22169 , SUBCLASS* nWHEATI 


ExCH » RCPRESfNTS 

2 I 2bO | 

19760 I 
18740 I ~ 

167*0 I 
IS200 1 
13600 1 
I 2 1 oO 1 ' 

10640 1 

9120 I 
7600 1 
40u0 1“ 

4SoO 1 
3040 l 
15*0 1 

*— — — ...... 

3000 7700 


CHANNEL 8 


IS20 POINT (SI. 


2 loo" 


1800 


1500 


Uoo 




900 600 


Each • REPRESENTS 1593 POINTI 5 S. 


22302 I 
207 JV | 
IV1 16 I 
175*3 I 
159 40 I 
I 4 3.1 7 I 
12744 | 

1 1 1 6 1 r 

95b0 1 
79»b 1 
63/2 I 
47/9 1 
3lo6 I 

1593 1 


3000 


*7or» 2 moo 


*ino 


1000 


1500 


I20J 


900 600 



1 


* ♦ 
* • 


or 

< 

X 


X 


u 

X 


UJ 

» 

3 - 

*n 

w 


as 

3 


I i 


o 

a 


ORIGINAL 

OF POOR QUALT^ 


tn 

fr- 

2 


Of 


O 

o 


1 

1 

t 

«. i 

1 ’ * 


I 


w 

1 1 


: 


X 

1 




m 

i a 




St 

1 c 





♦ > 




0, 


* 


mm 

in 


< 


o 


i 

X 


1 

< 

i 

«— 



-» 

t 

or 

# 

d 

w 

» 

>— 

I 


<a 

i 

x .n 

1 


3 

1 3 

34 

* 


in 

• 9 

*< 

£ « 



♦ *U 

Ului 

< 1 


• 

1 “• 

ri- 

1 1 



1 

►* • 

3 1 

a 

0“ 

1 

Z 

O 1 

j 

<0 

1 

u- 3 

H 1 

u> 



L>>- 

3U 

*— 

m 1 


ulin 

mm | 

U. 

N 

1 

U.3 

£ 1 



I o 

U,3 

« 

V3 


1 o 

ur 


X 


<»in 


1 

M— 

« 

i 


• 

2 

m 

I 

m 


a— 

UI 

• 

X 


■< 

-i 

• 

o 


or 

a. 

i 

«— 


•» 

X 

i 

o 



< 





in 

i a 

m 




1 o 

UI 



• 

♦ 9 

l* 


• 

O' 

1 «* 

z 



z 

1 

< 




1 


o 

c 

♦ x 
IM 


o 

o 

♦ N 


o 
1 o 
♦ n 


• X 

— I 

— I « 

I ———a-— — 

-I I X » 

ui * u ^MiTOo^sTO^iycor 

jpi « ■» o j-«r o> — r 

xi kW «c — rv-«. <•> 33 <n« x^ x 

« i o>N<m-oa>Nifli , N- 

xi ^ « 

O I 


o 
o 
♦ o 
*0 


z 

u 

ui » 

Of 

a 1 o 

*,‘ * I • ‘IE 

— I • **> 

-I » X 

ui | U CO-*a > h*OflON01®'**TN 

2 1 < -ir rt%o>ox < »r o%a 

2 K U N^OTOJN^-JII'rtN-ifl 

< | NO>NJlTN->N 4 Tn- 

X t OiN — — — — — 

U I 


O 

& 


00 

Jl 





HUN TO H*KE SURE THr (.HANGES OlON'T EFFECT THE uKUlNAl 03 HAH 7« 

HUUbTuN.TEAAi 


t 


o 


Q 


-♦ W« •• 



I 

I 

ft 


I o 
♦ n 



t/i 


I D 
I O 

4 trt 


1 

i 



x 



u 

s 


1* 

1 


UJ 

> 1 


X 

ft 


X 

1 


Ui 

1 o 

1 

at 

• D 

Iti ft 


*♦ o 

mm I 

0 


t 



J » 

X 


Ui ft 

o 

a aaooaoooooooo 

z • 

< 

■o xor 3©-xoroo>for 

£ % 

ui 

0‘»4i/'3*,N-0‘«rbJlTIX-> 

< 1 


UI X — 3> r* 41 uO y <-T(N — 

X ft 



U ft 




x 

u. 

yi 

w 

oc 

X 



-I ft z 


Ui ft O <N3T ^ DONT4® QlNT-OtO 

r t < «• 3 > o a ** 4 n t r -> v-« -p 

21 U* f* «•> 3> 4* O ^ » t o -4J ™ so ar 

o* cq «©ui **c* — o* »N>ui :r<x -• 

X 9 -••• — — — — •* 

U ft 


w> 


eoc 009 qua onzi oast cqbi ooie oohz oote ooo 


Ul 

”4 


0 Z> 

o 


< 

01 1 



X 

in • 


> 

w 

« « 


x 


-J 1 

4 

• 

0 

u ft 

a 

x 

■M 

23 • 

• 


W 

=> • 

x 



ir i 

x 


X 

i 



o 

4J5 ft 



M 

Z 1 


0 

h* 

M | 


m 

«c 

z c 

01 | 

• 

_J 

— 1 

rv 

x 

ui 

< I 

• 


or 

2 1 

® 


a 

►- 

r*l 



i i I 



. — 


.« 1 



x 


O ! 


N 

• 

© 

• 


Ml 

*V 




• 


• 



* , 


»• 

1 i 

i 

IN * 

i 

M 

! 1 

! 


0 


X 1 



in 


X 


0 

m 

w 

• 


X 

rv 

X 

X 


• 


• 



U» 


e 



Ul 


u» 



' 



X 



30 


•M 


P* 

• 

o 

• 


mm 

0) 

fv 

X 


• 


• 



-0 


flO 



x 


X 







I 





x « 

) 

n ; 

1 # 

« i 

— 1 


X 


*0 

X 1 

o 

• 

0 

• 

fe 1 

X 

i-l 

M 

01 

< • 

• 


« 


X 1 

c i 


« 

* i 

ft 

d 


*1 


*1 1 





U 1 



i « 


2 1 


«• 



< 1 

i 

> • 

1 

> ft 

— 1 

• • i 

V 1 

*• • 

ft 

X 1 

2 ft 

O 1 

2 ft 

o ft 

*£ 1 

< 1 

1 

« 1 

i 

> 1 

Ul 1 

fe 1 

uft • 

h • 

O 1 

X 1 

01 1 

X 1 

Ul * 

U ft 


ar tv 0 
r* o 








o 

IV 

mm 







n 


Ul 







• 

• 

• 







o 

0 

»v 







X 

M» 








ft 

ft 

1 






IV 


Ul 

30 






X 

01 

o 







• 

• 

• 

• 






CO 

► 

0 







n 

01 

IV 

X 




t 


• 

1 

ft 

ft 





4) 

0 

tv 

aft 






o 

r-ft 

* 

X 

> 


1 


i 

• 

• 

• 

• 

■ 





ill 

X 

m 

rv 

•• 





PI 

X 

0 

IV 

X 





1 

ft 

« 

« 

1 


1 


tv 

X 

O' 

O' 

o 

% 




o 

X 

01 

»*i 

fs 

T 




• 

• 

• 

• 

• 

• 




*0 

> 

40 

Ul 

0 





ft 

tv 

IV 

*v 

1 

N 





ft 

1 

ft 


ft 



Oft 

N 

Ml 

O' 

Ul 

X 





0 . 

o 

mm 

iv 


B 



• 

• 

m 

m 

* 

• 

• 



a 

X 

r* 

o 

o 

0 

* 



0 

w 

41 

IN 

IV 

<V 

0 



• 

■ 

1 

1 

1 

I 

1 


O' 

a 

CD 

4> 

0 

o 

o 

r 


mm 

0 

mm 

a 

<N 

O' 

1-1 

v 


• 

• 

• 

• 

• 

• 

• 

0 


o 

(V 

rs 

M 

0 

rv 

X 



«v 

41 

m 

X 

01 

rv 

1-1 




I 

1 

1 

1 

1 

1 

1 

O' 

O' 

O 


IN 

Ul 

o- 

mm 


O' 

PM 

IV 

•« 

<0 

X 


0 


• • 

• 

• 

• 

• 

• 

• 

• 

• 

00 

O' 

<*n 

tv 

a 

X 

M» 

o 


M 

ft 

•4 

rl 

X 

Ul 

r" 

1-1 


• 


ft 

ft 

• 

1 

• 

• 

1 

mm 

1-1 

O 

IN 

CD 

01 

•n 

0 


O' 

O' 

rv 

O 

a) 

o* 

O' 

M 


• 

• 

* 

• 

» 

m 

m 


- 

X 

p* 

03 

O' 

© 

O' 

X 

ac 

* 

n 


IN 

1 

i 

m 

IN 

IN 

1 


i 

i 

ft 

i 

1 

1 


ft 

MM 

to 

01 

lv 

0 

i-l 

IV 

0 

. 

O' 

o 

X 

a) 

0 

€*> 

0 

0 


• 

• 

• 

• 

• 

« 

• 

• 


n 

Ml 

o 

X 

O' 

O' 

m 

IN 


rv 

«0 

tv 

in 

0 

0 

0 

IN 


ft 

1 

ft 

l 

• 

1 

• 

1 

1 

o* 

o 

n 

n 

O' 

tv 

m 

P" 


0 

n 

o 

mm 

0 

Ul 

O' 

— 


• 

• 

• 

m 

• 

• 

• 

• 


o 

X 

jn 

O 

2) 

0 

f* 

0 


X 

rl 

0 

n 

X 

Ul 

0 

CN 


ft 

ft 

ft 

ft 

ft 

1 

ft 

ft 


0 

X 

n 

0- 


o 

IN 

O' 

- 

<M 

0 

r> 

0 

0 

o 


rv 

" 

• 

• 

• 

• 

• 

• 

• 

• 

♦ 

IV 

0* 

— 

rv 

« 

Mi 

O 

IN 

- 


o&M fed 


.t* 





N r- 
^ N 


*4 — 

• • 


« 

Ut 

I 


1 I 

N O 
<« 0“ 


r* u> O 

r* , -• 
I • I 


N » Jl 

r* r* *•> r* 

• • • • 

-? n a ■* 

r* t*i y «• 

1111 




t<§: c • / 

5tS* 


ORKtLATION HATRlK 


O rv 

o a r a j* 

• • • • * 

•• e* — w 

• • I # • 



O •« >A * ^ 

0 - r » « a 

• ••••• 
«M mm rnm mm mm rm 

1 I • « I • 


<3 "» *■ » 

o «•> • 


r o < 

» o » 


IM *> 


Q — N X ■# 0* 04 Ot 

OMJlOOl— 

t I I I • • 1 1 


O 05 J* K *• — * T z, 

?..**«*•* 


a 


X 

• 

O 

01 

J> 

— 

r 

o# 

#- 

*• 

N 

x 

y 


> 


• 





z 

04 

— 


i 

i 

1 

1 

i 

ft 

ft 

• 

i ■ 


CO 

N 

o» 

o 

n 


0* 

o 


J1 

o 

T 

ar 

•* 

o 

M 

0 




m 

• 

• 

» 



f*i 

« 

ft 

04 

1 

• 

)•» 

ft 

o* 

1 

* 

ft 

T 

ft 

ft 


. .«••••••••* 

^ 1 ~ . a ■ ■ • ■ I I 


ifl <M 
** O’ 


o* x O 

r - c 


o 

(* 


M ^ 

I t 


| « • I I » * » * * 

, ( I I t 


o 

c 


© 

o 


<m m* 04 

I • • 


O 

<*> 


r 

\n 


j* 


o o 

*• o 


| | | I I • • •, • 1 


o r* 

© 'O 


o ® i/l « 

© 04 01 

• * • 4 * 

— -* N -* 

• I • • 


m r o ^ r 

* w t i/» * 


04 X 04 * — 

•• k/ < 

• • • • • 

N - N N » 

I • I I • 


© O* * 

© rt r* 


» 
u • 


a o* 

o * 


x 

T 


o* sr 


O <1 


#•» 


r*. * O X 


O ifl — © 

O » X <x 





1 


< 

X 


ir 

ui 

vJ 


3 

SJ 


u 

X 


iii 

a e 


w 


X 

o 


X 

D 

X 




C 1 

-1 


< 1 

* 


Ui ft 

x 


X ft 

mm 


* f 


• 

*A ft 

mm 

1 

1 

iX A 

1 

ft 

o « 

ft 

« 

•< 

Cl 

t/» 1 

Ui .J 

< 1 

J\ • 

Xc* 

X 1 

< 1 

*• • 

v9 ft 

J 1 

2 

O ft 

W ft 

H 3 

C ft 

S ft 

UC 

i/I ft 

3 ft 

uj ^ 

M I 

4/1 1 

U.3 

X « 

1 

u. o 

i 

vJ I 

Mix 

ft 

X ft 


• 

-• ft 

►- 

i 

Z I 

m 


— ft 

z 


< • 

o 


a i 



c ft 


fv% k, , . 

Or/^ 

, %£? 


X? 


o 

a 


z 

u 
i* 
w 
or 
& • 


I 

— I 
l 
i 

J i 
ui • 
Z I 
2 • 
«C I 

x a 

u a 


S 

♦ Cl 


o 
o 
♦ * 


I o 
I o 
♦ ► 


I o 
) a 

♦ I/I 


IQ 

i e 

♦ to 


IO 

V O 

♦ r 


l o 
I o 
♦ I r 


♦ N 

I IV 


♦ O 
Cl 


X 

<j co •arfxocO'OTNocO'OTiv 

Mi On>-<DT 0 >n( 0 (N(>fl«^ 

— OCC^iAXOIOOf^-Cril — 


u 

Ui 

a 

a 


i 

N I 
I 
I 

J ft 

kiJ I 

? I 
2 I 
« • 
X ft 
O I 


c* 

o 

f* 


o 
c 
♦ o 


a4Trgoa<rfvau-orM 

M >i-< — 5^03 

■opv. ® &* o — Mmari^^wco o» 

of — o> «c.nx^<v— 


{ft! 


(0 


2*1 


.'■U 


o 


o 


1 

* 




Ml ft 

1 

r* 





1 





— ft 

I 

Of 




I 

• 

< 




• 


X 




I 

1 o 

•4 



* 

i n 

■ a 

o 




i a 

4 * 
1 





4 N» 
ft 
i 
• 

i§ 





i i 

4 4 
» 





4 4 

f ft 

• 

f 

1 O 




, 1 

1 

ft O 

1 c 



I 


1 C 

♦ 9> 



1 

« 

4 9 

1 



ft- ft 


1 

1 

-J 


< ft 


1 




U 1 1 


| 

t 

X 


X ft 


1 

1 

mm 


« ft 


1 

| * 

J 

1 

Ml 1 


ft 

1 

M 

ft 

• 


« 

s o 

X «A 

1 

f 


i o 

1 o 

O 4 

• 

• 


i a 

4 fN 

*C 

C ft 

n • 


4 N 

1 — 

WW 

< 1 

.a » 


ft ■* 

1 

IN 

Z ft 

< ft 


1 

1 

»- • 

J ft 

j i 


t 

1 

Z 

O 1 

U 1 

■ * 


1 

*- o 

H ft 

a ft 


1 

« 

UN* 

A ft 

3 • 




uim 

— ft 

A ft l 

1 i i 

4 ft 

i n 

U. 3 

X 1 

• 


i e* 

1 o 

WO 

• 

J 1 


i a 

4 

UIX 

1 

Z V 


4 iA 

1 “* 


ft 

— ft 


ft ■** 

• 

4- 

1 

Z • 


ft 

1 

m 


« 1 


f 

• 

X 


< ft 

> ’ 

1 

1 

o 


S ft 


ft 

1 

M 


N ft 


ft 

1 

o 


• 

t 


i n 





• a 

1 c 

V* 




• o 

4 9 

UJ 




4 90 

1 — 

4 



< 

1 — 

• 

z 



, 

1 • 

1 

< 




! i 

1 

X 






w 



i 

• 

1 

u 





1 O 

X 




1 o 

l c 

ft- 




1 *c 

4 — 





> 4 

• IN 

Ul 



• 

ft IN 

1 

or 



— 

ft 


3 






IT 



— 


l ! 

1 

! 

i 

►: ) 1 

! 1' 


W 



z 


« 

* 



— 

1 

• o 

-< 



o 

IO 

1 o 

X 



A 

• o 

4 V 





4 W 

1 <N 

c 




ft IN 

1 

N • 



9 

1 





O 

1 


Z 





ft 

o 



— 

1 


Of 




ft 

ft t> 





1 O 

« a 





« a 

4 r* 




9 

4 fs. 

1 N 




4- 

1 IN 


NO. OS^TIS 

N N — * - -9000 

> * 3Dr* ^JJTflW- 


*1 I 
I 

-J • 
Ul I 

2 I 
7 I 
«r i 

x » 

U I 


u 

IT 

W 

Of 

A. 

U.' 

at 


I o 
» o 

4 O 

n 


'O O-ONCO T04N4 JT 

A AT T T 1-)[>jX\-4-3 3 

O kAOkAOvPOifiOtflOUft Olft 

<N — 


w > 

Ul I 
2 I 
z i 
4 • 
X t 
U I 


o 

a 


<Q 

O* 


IT 

4 - 

Z 

u 

Ml 

W 

or 

A 


o 

O 

♦ -I 


o 

o 

♦ 41 


I o 
I o 
♦ (A 


i a 
i a 

♦ to 


I o 

I o 

4 O 


N7 4flON74fgQNT4S 
^N-v^JJUO'O O *>>£>» 

<Si04N JJTN-thN^Trt«» 

ININ— - — *■ — — 


«% 


1 % 


r-N» 


1 


* 

ft 

X. 

«n 

o 




h a 

ft 


ft a 

ft 


ft a 

z 


x a 

M 


■ a 

ft 

a 

\a a 

— 

a 

• 

X J1 

a 

9 

a< 

a 

• 

< 

c a 

si a 

ft vJ 

< • 

a 

Xft 

X 1 

ft « 

• 

o a 

ft a 

z 

o a 

v; a 

wo 

h a 

jo a 

L#>- 

w a 

3 a 

ft k* 

-a 

<ft a 

W3 

x a 

a 

WO 

a 

ft a 

UIX 

a 

z J 


a 

— 1 

*• 

• 

Z 1 

♦ 


•*» t 

z 


ft • 

o 


ot a 

M 


n a 

o 


• 



• 


X 

w 


k 

X 


ft 

ft 


U’ 

ft 

ft 


3 

ft 


0 F T?°° K 7 


UAl^ 


t 

t 

t 

I 

-J I 
ft C 
r t 
z i 

ft i 

x * 

O I 


o 

ft 


fcfl 

4A 


7 

U 

IT 

w 

ft' 

ft 

ft 


g 

♦ ft 


o 

e 

♦ •> 


o 
o 
♦ »* 


o 

o 

♦ ft 


o 

c 

♦ 9 


e 

o 

♦ 


o 
o 
♦ o 


Nr4aONT44QIV 9* ft ft 
-1^*-# ft 

BTUMft — |/>OTO* —ft 

—Oft^ft^'^oc^^ftft'in — 


9» 

z 


I 

ft « 
t 
I 

J I 
ft I 
T • 
Z I 
<t I 
X I 
ft I 


ft 

ft 

or 

a. 

ur 

or 


i o 

♦ <n 

i 

* 
i 

i 

• 

i 

i o 
i d 
♦ ft 
i 
« 

« 

t 

i 

i 

i o 

• c 

♦ > 

I 

I 

I 

I 

I 

• 

I 

i 3 

ft O 

♦ *i 

I 

t 

I D 
I O 

♦ *rt 

I 

I 

• 

I 

I 

I 

i d 

ft e 

♦ • 
i *■ 
i 

i 

• 

i 

i 

• © 
i c 
♦ — 

• fw 
■ 

I 

• 

1 I 

I 

I 

I © 
I O 

♦ 9 
I N 
I 

K 

a 

a 

» 

a 

a © 
t o 

♦ a* 
a <v 
v 

a 

t 

a 

a 

a 

i o 
i c 

♦ a 

•n 


ft 

ft h n>A-«M#rdcv»r 
ft — NN« a* ao® > 

o# — — 


(♦! ft ft 






• 

»a 





« 

• P 

• c 



i 


1 c 




i 


♦ > 




h « 


« 


-1 


< • 


ft 


•4 


uJ 1 


ft 


* 


r i 


1 


mm 


f i 


ft 


\9 

1 

i 


ft 


mm 

1 

i 


f 

1 o 

x .n 

1 

i 


1 o 

• a 

9 < 

1 

» 


ft o 

♦ ** 

< 

X 1 

i 


♦ m 

t *** 

m»mt 

< 1 

ji i 


I ••• 


tN 

X I 

< i 


ft 


*• • 

iff 1 

J ft 


ft 


2 

3 1 

u ft 


ft 


*• O 

H • 

* • 


• 

v * 

UH 

in i 

3 ft . 

! . 

i i ft 


UJiA 

“• i 

«n i 



l o 

W3 

X 1 

i 


ft o 

• o 

U.O 

« 

J • 


• o 

♦ til 

-IX 

• 

Z ft 


♦ III 

1 *"• 


i 

- 1 


ft •* 



I 

z ft 


ft 


• 


— • 


ft 


Z 


< i 




a 


ft « 


1 


mm 


N ft 


ft 


a 


ft 



• o 



ft 

1 

i ft o 

1 o 

in 




ft o 

♦ * 

uJ 




♦ • 


vj 




ft ** 


z 



t 







ft 


X 






w 




ft 


u 




ft 

f 

»o 

X 




* ° 

8 C 

K 




f ft p 






♦ — 

1 h 

w 



• 

1 N 


a 



«■» 






ir 


1 \ 

V 

* 

\ 

*1 \ 

• i V 





*> 



Ul 



z 

i 


X 



•» 

i 

1 o 

< 



o 

ft o 

1 c 

X 



a. 

ft c 

♦ T 





♦ r 

1 N 

c 




ft N 


*• 



o 

ft 





M 



z 



Ji 

ft 


D 



mm 

| 

i 

M 






»•» 


w ooooooooobooao 


(N > ■* "10rsT-3 jrv> -o n 

oa-viir^fl<N»»> 


% 


I 1 








Jt 










To xA-< t S'i»£ Th p CHANTS 0 I 0 N‘t EFFE'-T The oRjwiHal 

nous ros , rt**i 


Ol Ham 7 * 


HlSro&XAH 


S^bCUASS iwHEAT 

CwahhEl 13 


EACH • MEPMESrNTS lb?* POlNTfSl. 


22316 | 

20 7 £2 i 
J?i2s I 
J 

lb»-tQ | 

IMJMA l 
12/32 1 
I 1 I 3 * I 
?SoM l 
79/0 I 
*3 v a j 
17 * 2 -} 

3 I utf J 
1 I 

■J0OO >700 ZSoO 


s 



ChAMnEl m 


EACH • «EP*£5r*TS 


I *f 2 j 8 
13221 
I 270H 
111*7 
101/0 
»133 
8 136 
711 ? 
61L2 
50*S 
? 0 *b 
30»l 
20 j8 
1017 




Jqoo 


1017 >OIMT(SJ> 


1*00 ISoo 


s 


f 


■^00 VfJQ * 0 Q 


2 


♦ 


-♦ 


30Q 


77 Oq 


2?00 


2100 



-* — f* <m 04 <s o« r* P 4 N e* **m ***+ f*«n»*i n <n *n<n »■ w r r r r w r *• r ji aim ui ji ji ji ji ji ji 


•■•f ♦ * #> ♦ 


\ ^ 

. U 


1 



oc 





o 





w 





n 


I 

, 


• 





> 





Ul 





c 





• 




-J 

o 




< 

w 




X 

M 




mm 



w 


3 

ul 


< 



z 


ul 


X Ul 

o 


r 





■ 


•C 

l/l 


Ul 


«J ul 

o 




Im 

z 


Ul 


H- • 

m 


Ul 


z 

X 

. 

« 


o 


1 


j 

UH 

D 


u 


uim 

2 

mm 

A 


•*- D 

< 


3 


WO 



Ul 


Ul X 

Ul 





9 


• 


►* 

-l 

~ 1 

•• • 


• 

a. 

Ul • 

3 i ♦ 


x 

• 

Ul » 

X 1 


o 

z 

~ 1 

Ul I 


Ml 

< 

Ul 1 

.9 1 


o 

Ul 

Ul • 

Ul 1 



X 

< 1 

J 1 


Ul 

•M 

-1 • 

1 


ul 


U 1 

•«* 1 


vS 


33 I 

c « 


z 

o 

3 1 

-1 • 

o 

< 

-J 

Ul • 

X I 

o 

X 

a. 

1 


• 

u 


\3 1 


M 


Mi 

Z 1 



u 


*- 1 


i 

X 

a 

Z 1 



M 

»- 

- 1 




o 

< 


■ 

Ul 

w 

oc 


X 

,* 

a. 

»- i 


o 

D 

v> 


1 

z* 

if 




•» 


Ui 




Ul 

£ 



• 





M 

< 

in 




X 

o 





A. 




n 

* 3C 



( 


© 





U 





♦♦♦♦♦♦♦♦♦♦♦♦♦ 


i • I 


♦♦♦♦♦♦♦♦♦♦♦♦♦ 


♦♦♦♦♦♦♦♦♦♦ 


1 I 

♦♦♦♦♦♦ 


♦♦♦♦♦♦♦♦•♦♦A 


♦♦♦♦♦♦♦♦♦♦♦♦♦ 


! i ! 


* «•» o-*r* -> r jt <K 30 >o— ts n>* ./> gaoo— ju">«»o- « x>n» ji «r«. » »• 

* r.r r TTrrrjtf. an n a a a n n 


ANNtL 




• 

— — m rx m *h m in «m ix <x x »n «n ■■» *% *i *n »•* i"» *i *x »• ^ r r r »* r r t r ji ji J* > aj * ill wrt jiji j » *4 4444 4 


♦ ♦ 



♦ ♦ ♦ ♦ ♦ 


4 ♦♦♦ 



> 


J) 


r 


1 


IX 


i 

• i 

o t 
Z I 


X 4 
U t 


1 I 


I ♦ 1 


I I ( 


1 1 I 


* \ f 


i i 


> t i 






cx^a*ji^r<**^o — fyoTi/»«M»o- ,n -a 

T TT r T*T T T AJ% A 4 iliA 4 Jl 



j-N-1 *• j> 


r%m 

+ * 







! I 


I i 


' *» a* _ 


• 

• I 
O I 
■“*— 2 I 

ft 

-J 1 
ao uj * 
«l 2ft 
2 t 
< I 

z a 
u < 


i » 


! I I 


' 1(1 



» • r ra; „ ^ 

j 









z 

U.3 

U.O 


iil 


} 





a 



w 

u 


u. 

• * 

o 

t/> 

UJOUr 


Zvl 

zu 

• 

4U 

— UJ 

a* 

ara. 

tfijU'U 

fH— 

#- • 


* -* 

* 

•• * ‘ 

— Of I 

■ Ul ! 

ki > ! 

-J> — • 

— z 

U a S 


W j\2U)l • •ZnDiT 3 

ui/^-arucueuuftc & 

< ZJJ J-J-WJhX £ 

* I 4»(ZWUk/lUCJI»OU O | 

a x-<« 

Oft. CM- 
w - ia 

Lj Hilk 

4 ^OO^h^vSulSZ^tXf Jh 

x I (AtflftZ JOOWXH • 
— *••*««*« a 

ooo ►- zo**^ ^UiX^arz 

». ' A zz*»fc 

^ o/'iooifl**aari»-« 

ft. 1 • 





* 


• 

- — - - 

■ - - 

- 

- 

- 

- 


- 

— • _ 


- - 


• 

■ - 

HI N 

• 

TO HAK£ 

SURE TMr 

changes 

0«0 N ' r EFFECT the URISINAL 
HOUsTun.TEAAS 

- 


03 H*R 

7a 


••• ODUlNU STATISTICS •* 

• 









• 
• < 

SUBCLASS SAHEAT 
MEAN 38. 9J 

MEAN — J4.T9 

COVARIANCE HATH I ■ 

• a*.** 
*7.08 

S3 • * 1 
aa.7a 

22*34 
18. S* 

37. a* 

*3.37 

sa.38 

21**0 

38.28 

97. U* 

52*56 

20*7 


_ 11. IT 












• 

n. aa 

js.oo 











i 

8.93 

17. OS 

aa.03_ 










• * 

|.S* 

3. as 

21 .56 

11*58 










. _ 10 . so 

18.22 

•2.33 _ 

-a.sa 

2*.** 









ll.S* 

33. aa 

1 •** 

•a* as 

*7.03 

aa. 2* 







i 

*.52 

19.82 

32.25 

.. ta.io 

*.02 

20.47 

*2.90 







I* *7 

a. si 

14.36 

8.13 

-3.30 

- 3 . 2 * 

17.13 

9.7* 






1*07 

1 1.79 

3.30 _ 

• •*0 

10. 0* 

i*.aa 

*•01 

.3* 

l*.sa _ 




• • 

*»0* 

|7.*b 

I*. 8* 

7*28 

8.0* 

15.90 

20.28 

7.85 

19.14 

49.1* 



i ~ 

7. as 

I S • 08 

3s. aa _ 

• *«3* 

-1.2S 

3»l* 

30.97 

15.0* 

. 8.18 

27.45 

97.92 



2*00 

a. s* 

14.31 

s«oa 

•2. 89 

- 2 . 3 a 

13*30 

7.1* 

.73 

8.38 

19.75 

9.87 


3.72 

*>02 

4.86 

2 . 3 a 

2. IS 

3.07 

7.52 

3.30 

8.22 

14.34 

11.31 

3* 95 

• 

5. |2 

lO.aS 

21.81 

9 . as 

• 2.SS 

-|.*7 

20 . aa 

10*86 

10*59 

30.57 

29.59 

11*48 


a. a* 

9.3* 

30.** 

|*.72 

• 7. |8 

•7. *2 

27.1* 

15. |S 

5.2* _ 

25.89 

_ 38.09 

17*03 


1 .3* 

3 • * 1 

ia.7o 

7.27 

-a.i* 

-a. 57 

I2.7| 

7.25 

• 38 

8.40 

17.03 

8*17 

• 

14.12 








— ■- 




j 

27.27 

ST. 70 












23*0* 

sa.s* 

*2.75 











7. as 

IT. 73 

2a. 87 

1 1 *03 









% 

3 

• 

- 


- 



- 



- 






lb. 



69.70 


s 


tA 

K 


C 


n 


sr »• 
tii — 


j 

4 

x 


XA 

3 « 

4 

J uJ 

X*- 

H» • 
'X 
U» 3 
ViH» 
Uitf) 
W 3 
U.O 

uix 


o 

o 

IA 

u 

4 


X 

u 


u 

X 


I Jj 

et\ 

3 

If 

Ul 

* 


X 

►- 

4 


X 

o 


X 

QC 

3 

U. 

il 

z 

< 

K 


I • 


X 

o 

u^l 
•J 
QC Ul 

<z 

ul Z 

z< 

-x 

JU 


♦ 

14 OOOO 
-• 00—0 
— ooz- o 
x odro 
u • • • • 


o 

o 

4 

OOOO 

0030 

§ 300 

o«o 

• • • • 


0 
a 
♦ 

OOOO 

oono 
004 n 

OOJIO 
• • • • 

1 

o 

o 

♦ 

OOOO 

0300 

oo* o 
oo <4 0 
• • • • 


o 

3 

— 4 

• OOOO 
O — oo 

- o> oo 
x or oo 


~ 4 

r*. OOOO 

0300 
— OOOO 

X 04 00 

u • • • • 


o 

o 

— ♦ 

4 OOOO 
bNOO 
— 04 cm 

X OJi oo 

Vi • • • • 
• 


o 

— 4 

til OOOO 
oocc 

— o> oo 
X ONOG 


o 

<0 


iA 

ul 

mJ 

s3 


3 

IA 


ul 

mJ 

s 9 

X 


z 

3 

(A 


QC 

o 


lA 

Z 

o 


iK - 


X 

X 


Ml 

TT 

4 

4 

rm 

4 

«• 

• 

• 

— 

14 


X 



u 



*% 

z* 

• 

tA 

r* 

P 4 

mm 

• 

• 

— 

<4 

N 

X 



Vi 



m% 

tA 

O 

r 

• 

tA 

mm 

• 

• 

m. 

P 4 

n 

X 


i 

VI 



— 

tA 

14 


> 

4 

«u 

• 

• 

— 

N 


X 


• 

vl 




4 

14 

«4 


4 

■u 

• 

• 

— 

A 

14 

X 



Vi 




tA 

4 

mm 

• 

r 

mm 


• 

mm 

*1 

r 

X 



vi 




4 

— 

o 

* 

r 

mm 

• 

• 

mm 

O 

r 

X 


1 

Vi 




4 

o 

> 

mm 

4 


m 

• 

— 

r 

o 

z 


— 

u 


1 


rv 

o 

ao 

* 

<4 


• 

• 

mm 

tA 

tA 

X 



o 




Z- 

r 

n* 

mm 

4 


• 

• 

mm 

4 

o 


X XX 


X 

u 


4 

Ul 


o 

o 


o 

a 

tA 



r* 

r» 

4 

9 * 

J 

x 

n 

+ 


4 ! 


— rt 4 


o 

4 

4 

r» 


M 

r 

OOOO 

4 

OOOO 


4 r f» 


tA 

O 

Z 

m 


J 


— ccc 

mm 

OCC- 

j 

• • 


r 

f* 

— 

<► 



- — 

OOOO 

mm 

ooo* 


— 44 


o 

r% 

o 

<4 


i 

1 3 

9 ©C*C 

X 

OOO r 1 

1 

X 1 


■ V 

JT 

mm 

Z 



Vi 

• • • • 

u 

• * • • 


Vi < 


•i 

• 


• 

1 









c 

in 


— 






j 1 




mm 

mm 

— 





»P 


1 •© : 

j 

— 4 — 







j 

j 

,C ; 


1 e 

i 

tit 4 14 






; 

: 


4 * 

«■» 

* 4 ! 

i 

•l • 

i 








cocc 

IT 

OOCC 1 


— 4 1 * 


4 * 

— 

4 

4 

f 



CROC 

Mi 

oecc 


X — 


— 

4 

tb 

O* 


i 

Mi 

OQOC 

— 

OCCC : 

1 

u • 


— 

o 

rt 

9 



X 

4030 

X 

OOO 9 




IA 

n 

n 

— 

i 


Vi 

• • • • 

u 

• • * • 


Ul Ul 


rt 

4 

•M 

o 








-KOar 4 


4 

lA 

o 

— 


' 




, 1 


9 4 Z < r% 

If 

• 

• 

• 

• 




o 


1 o 1 


• • 

— 

r 

O 

tA 

« 

; 



o 


O ! 


— IA«IA 4 



14 

14 

mm 

I 


*M 

4 

mm 

4 - 


X X —X — 

»- 







f 4 

OOOO 

z 

OOOO 

} 

U 3 O 

4 






_ 


NOOO 

mm 

DOOM 


H- ►- 

X 





j 


Mi 

4 OOO 

mm 

0004 


U U 

r 

r 

r 

M 

A 



X 

tA OCC 

X 

OOO A 


-44 

V 

14 

«A 

4 

<8 



vi 

• • • % 

SJ 

• • • • t 


AuOVN 

a. 

4 


O 

o 




• 


• 


• • 




A 

f* 

: 







— zrtAfi 

o 

4 

r 

4 





c 


. c ! 


X -- 4 Z 

»* 

If 

4 

tA 

z 


j 


e 


O 1 


U 4 — 


• 

• 

• 

• 


1 j 

i ** 

4 

mm 

♦ 


Vf « 

» 

?* 


C 



t 


OOOO 

n 

opo© 1 

1 

! 


< 4 | 

tA 

14 

— 




OOOO 

mrn 

OOOO 


i — Uf 4 WA 

*2 



1 





o oce 


0009 * ' 


KJ«J» 







1 

X 

14 OOO 

X 

00014 



4 






1 

* Vi 


VI 


1 

•* 24 X 4 

r 

mm- 

tA 

4 

4 


! 1 


1 


i : 


f X 4 — 4 — 


4 . 

14 

-* 

c 



ORIGINAL ^AGR IS 
OF POOR QUALFTY 


e i 
X : 

Vi 

— n i r 


X 

-i 


u 

X 2 
3 3 

— iA —If CO 

— r m 

ui «vj • 

— X 42 O 

X ►» — — 

u 


3 

a. 

x 


z 

lA 

-0 


*4 

14 


/ 


r 


1 




• % 


\ 

* 


i 


j 

\ 


I I 


* i 


i > 




-* 

tfl 

r* 

ai 

| 



T 


u> 

a 

| 



a 

•n 

p* 

a 




#■> 

a 

a 

a 





a 

tA 

r* 




mm 

o 

Z 

• 

♦ 

1 

1 

• 

•« 

• 

• j 

| 


t 


i' 



] 







■ 


1 





mm 




a 

lA 

if 

v 


IA 

«■! 

PW 

C 

rt 

w 


mm 


O 

a 

tA 

W 

• 


mm 

n 

tH 

tA 



• 

* 

(A 

mm 

O 

(A 

IA 


W 

A 

« 

C 

Ui 

or 

M 

• 

• 

• 

• 

3 

o 

mm 

• 



• 

-1 

*• 

z 





a 

u 

' H 


< , 



> 

Ul 

< 






» 

z 





z 

z 


•* 

a 

ar 

a 

Ul 

w 

z 


N 

w 

f* 

a 

VJ 

u 

* 

a 

o 

•A 

M 

mm 

X 

a 


«■ 

o 

Ul 

w 

l 

« 

»■ 

Al 

mm' 

1 


1 

e 


a 

9 

u 

u 


• 

• 

• 

• 

o 

c 

u 


• 





O' 




1 

V 

a’ 






o 

mm 

Uf 





a 

X 

tA 





w 


o 

N 

a 

tA 

N 

w 

a 

A 

a 

» 

lA 

a 

> 

z 

.A 

a 

a 

•M 

a* 



z 

<■*> 

o 

a 

a 



< 

T 

a 

A* 

*A 



* 

T 


A 

IH 




• 

• 

• 

• 



i i 


ui 

z 


tA«*» — «v 
uAfX 
JlJiCHJ) 

Ofl OT 

> ^ • • 


O 

< 

* 


u 

c 


or 

o 


u 

w 


iaiAia* 

oooo 

t V • • 

»u>in~ 
a a 

»*Cf 1 

>o^». 

iinrs 





• » » • -«», V'«l oir c»»*»utk ulo’i't tmu Hit unlblhtl 0) Km ?• 

... rtlkUntaiu iTKISMCv ... 


subclass s«Hi t r 

MEAN 46 .20 9V.79 

CBVAHJANCE H«TR|« 


I 8 • 40 *.26 


4*77.89 

2879.15 m).97 - 

904.91 512.25 279.54 

3*4*75 227.20 138.14 '84.11 


THE SC AC 1 NG PARAMETERS FROM KBTRAN ARC 


THE MAX IS 

242.04 197*0% 

57.30 

29.82 

THE M|N IS 

-99.47 .97. 95 

-20- 1L 

-12.30 

•HE CON IS 

.77 1 . 3 « 

3.29 

4.87 

the pco Sc ac i mg i 

PaKAHETEKS 

ARE 

THE MAX Is 

299.03 -It. *7 

-135.00 

35.17 

THE MIN IS 

-91.50 2*19 

49.93 

-12.15 

THE CON IS' 

9.91 9.SS 

.7* 

-9.93 


IRPUT 1MAGF data tape information 


format 

-0 • OF CHaNNfCS 

no. of pixels/line 

FIRST scan line no. 

FIRST PJAEC REFERENCE PT 


ONI VERSA! 
14 
194 
I 
I 



r 


1 


I \ 


I I 


I 1 


ul 

z * 
— ft 
J» 

• Ml 

ui 

-J— 

BL 

Z 

ft — 
UI — 

l/l 


!\ 


u. u - 
zz 


w — 

-JO 

& z ' 

z — 

• i 


it. 
u. ui 
oo 
— »• 
• H* 

ooc 

Zui 

> 


u* 


Ul* 

* 


3 

a. 


o 


ft 


UI 

ui 


1ft 

Z 


o 

oo 


CUi 

uz 

-/ 

ft UI 

uu 
ir — 
Wh 
«U! 
»• 
uu- 
ui< 
00 - 
-JUI 

ft Ml 


ft 


U» 

J, 

z 

ft 


o 

UI 


UI 

z 


ft 

ft 

z 


-c 

0 

o 


w 

t* 

rt 





0 



Ml 

•— » 

•» 

O 



o 

0 

o 

«C 

UI 



o 

o 

o 

ft. 



0 

p 

o 




0 

o 

o 

u. 



• 

• 

• 

o 






z 

z 





o 

mm 





pm 

X 



1 


0 - 

• . 



1 


ft 

ft 


•# 

mm 

— 

o 

ft 





•P 

z 





-J 

•l 




* 

. 4 

% 




1 

f ft. 

u* 

* 




ft 

U 1 






K 


| 


; 

i * 





! 

W 

ft 

«u»© <« 




K 


• C «N — 

0 

c 

• 0 > 

U 


ftCft * 

0 

0 

c 

0 

0 

O 

•ft 

z 

0 

Oc«o 
• • • • 

e i 
• 

o 

• 

0 f 
• 

• 

UI 

W 

——ui o 

K i 

m 

0 • 

19 



O 

— 

ft * 

Z 



IV * 

m 


ft 




NON J» 

rec )4 


fSi 

ul 0 
U 


0 

UI 

z 

• 

o 

u. 

UI 

z 

ft 

* 

w 


»' f I 

"" o O o o 

\3 0 O o o 

r m 2 2 ° ° 

or z o o o o 

o — • • • • 

Z ft Q T 4 

• - ft O « 

■ n — — , 

• • • • 


x 

or 

e 


KIVU! • 
Cm T — 

K «— 


KUIOO 
—k — m 
ivui* - 
*wi c r 

• • • • 

T 

'*» ■ • I 
• 


>>■/ 


4 I 
4 I 
4 I 
I* • • 
<9 ft 
• 9 9 9 1 

VI* I 
4 l I 4 
VI t • • • I M 
Vl» I »♦ 
r*« •• i 
49999999 I 
HC t • * I 
4* 9 - * * » • e fl 
U« t« •• • • I 



*••••* •«••••••' 

—•••••••• i 

**•*• ••••••• i 

«••••*•«••»• i 

r* • *••••• in 

499999999 % H 
4999*99999 
«"••••••« I 

499999991 
09 •••«•••• | 

M**«««* ft 
Nftt •••«••••! 

•A9999999I 

Mtft IN 

Vl«l «•*• | 
ji« •• •• •• i 

•ff ?•••••• • 

*9999*99 1 
•U.* • ft* ft 

0*99*9999999 14 
il 9 • • • IN 

N 9 9 * 9 9 9 ft 

^ • ft ft t ft | 

M« • ft • • I 
M ft C ft ft ft 
^••••••ft ft 

4 • ft • ft I 

«*••••••• t n 

\S9 ft 9 ft 9 It/I 
^ • ft ft ft ft ft ft ft m 
A 9 ft ft f 
«0 ft ft ft | 
*••••• • 

4 9 9 9ft 

*9 9 9 9 9 ft 
19 • • 9 ft 

' «!••••• IN 

lAftft ftM 

<999991 
(t 9 9 ft ft 

• ft • I 9 9 I 

or 9 • 9 I 

<9 99 1 
•ft 9 9 9 1 
— 9 9 I T 
Q 9 9 9 9 10 
*»99ftN 
OC 9 9 ft 

19 9 ft 

JftftftM I 
99 I 
A 9 I 


i ! ! 


X 9 9 1 

4 9 10 

Ui9 • t* 



9 • ♦ N 

4 



<9 | 

ft.- 

7 


« 9 9 9 f 

7 

u 


- 9 | 

U 

< ; «»■ J 

' 

! 4 9 9 1 

1 

1 ~ 

t 

U9| 

1 Ul 

? 


4 1 

ar 

?•. 


VJ9 ft 

. 

; ui 


4 ft 4 

1 m 

OK 


4 1 if 

or 

4 9 9 9 




9 

X z 



# 

X 


4 • 

Sj ft 

A ft • 
M 99 I 
<991 
N9 9 | 
VI 9 9 ft | 
4 9 9 9 1 
499999999 

4 9| 

4999 9 999 99 9 
4999999999 
499; >999999999 ft 
499999999999 • 

•9 9 9 9 9 9 ft 
499999999999 « 



<•99999999999 ft u 
4999999 

^9999999999999 ft 
9 9 9 9 9 ft 
49999999999 ft 
■•9 999999999 ft 
499999999ft 

ul ft 9 9 9 ft ft f 

09 *9999999999 ' 
49999 9 9 9 9 9 9 ft 
4 9 9 9 9 9 ft 

499*9999999 ft 
4 9* 9 9 9 ft 

499999999999 IN 
9 • ft ft ft 

4 9 9ft 
49999999ft 

ft9 I 99 ft 9 ft ft 9 
4 9 ft <N 
• • ft 9 I ft ft ft ■ 
<9 999 ft 
4999999 ft 
4 9 9ft 

49 9 9 9 1 
9 9 9 9 ft 
ft 

••9 ft Id 
49 9 9 1 4 
4 9 9 9 9 9 «■ 
4 9 9 9 9 9 | 

4 9ft 

X * 9 9 9 ft 
4 9 9 9 9 ft 
4 9 9 1 
V. 9 9 * ft 

1 1 

4 9 9a* 
0999999 ft 
4 9 9 9 9 1 
<9 9 9 9 9 ft 
4 9 9 9 9ft 
4 9ft 

■m 9 9 9 9 9 1 
4 9 9 9 9 ft W 
< • • 9 ft O 

• • • 9 9 ft W 
4 9 9 9 9 I 
IN 9 9 9 * 9 ft 
IS9ft I 
lift • • ft ft ft 

4 9 9 9 9 ft 

4 9 9 9ft 

4 9 9 1 

K9 9 • 9 | O 

j iftftft ft I If 

«*••♦< 
N9 ft 
ti* 9 9 9 8 
4 9 9 1 
4 9 1 
09 9 I 


O JlTf N-0>#N 9 JITf rv*" 
< *•*'* fl - o n a r 3 o v 9 r 


oo ooooooooooooo 

O O N ar 4 IVA/ jivftr 





scaling parameters used oh Transformfo Values* output file l 


COMPONENT I 
CPHPUNENT a 

component a 

COMPONENT n 


minimum maximum 

-33*321 207. Its 

-B.SbS 1 32.NN I 

__ -3***1 _____ NS • *90 
-N.NI3 I • . 7S7 


scale FACTOR ( LON 1 
1 . 0*0 
I * BOV 
S • 1*7 
I0.*»2 


Inpui imanf daT* tape information 

* OHMAT UNIVERSAL 

"O, OF CHANNELS I* 

NO. OF PIXELS/L1NC 19* 

* irst scan linf NO. 1 

FIRST PIXEL REFERENCE PT 


I 


HO. OF SAMPLF LI Nr 
F | ELONaKE VERTICES INC INC 
Bl-OI 1 .11 


VERT ices (SAMPLE .LINE I 
I I. 1 1 l Hit I> 


pcC Tmace 


• OUTPUT FILE 2 • 


TpAMSFORHFO VALUES RESCALED to A 
(STATISTICS MFTH001 

RAN6E 

0 - 2&S ••• 

... flXUUlt 

TmanSFukhco OaTa Ran&a 

• . • 


"IN 

"At 


( BIAS 1 

-2*7 . S99Q 

3*0. 1 i»7 

I 

.oooo ) 

•*2.8081 

101 .*27 A 

( 

• 6000 » . _ 

-2*0.7*17 

24S.2V1S 

I 

.6000 1 

-71.9373 

**•2937 

1 

.0000 > 


... TRANSFORMED OATA RAmCC. AFTER APpl |CaT | ON of perout 
mjh max Con • 2SS/ Imax-nImI 

-11.611* 1*7.89*? 1.21*0 

-2 1.2*27 9.SS92 9.KS3? 

-ilU.OOn* 39 • 9*27 1.9171 

-7.9ISO 3S.IAA1 S. *88* 


OA 


I I?*. 1171 I 1 » 1171 

c 

c 

c 





I 

I 

I 

I 

j 

' 


\ 

\ 


I 



f ' 


r 


1 


I t 




- 

1 

• 

i ; i i 

1 1 

• 1 

! 1 1 

a ' 


a 

« 

■ 

4 

1 


* • 


« 

iA« 



M 1 


* 

40 



W 1 

K 


<*• 



Ml 1 

4 


in# # 

I 


Ml 1 



4 • • 

| 


i i * • 

I 

t ! 

•>••• 

! 


! 1 Ml « 

-1 



4 


Ml I 4 

O 


4 * • ••§ 

** : 


1 Ml 1 N 




1 


! Ml* 



*•••••• 

1 


( 4 • 






Ml • 






Ml » 


, 




! M • 

1 l 





l w 1 






Ml 1 







4 1 




- 1 


1 j 

4 II- 

! | 

I 1 


III | 



4 a 4 


. 




' » 

4 * 






1 

4 1 


, i 


; 

J 

4 1 







4 • 

| 

1 


1 


I 

4 1 






! 

4 a 





i 

4 • 






Ml 1 


i 


r* 


Ml IN 




r* ' 


4 i i* 






1 »♦, 






Ml 1 

a 





Ml 1 

< 





Ml 1 

z 



, 


Ml 1 






Ml 1 

3 





Ml I 






Ml • 

X 4 





Ml IN 

a * 





4 19 

•€ 



•• 


4 * — 

ulol 





4 1 

r*- 





4 1 

►- • 





4 • 

z 



l 


4 • 

H» O 





* ' i 

OM* , 



| 


i i 1 

uJV> > 





Ml 1 

u. 3 



CO * 


4 • « 

o. 3 



-4 


4 I *M 

ul X 



•m 


4 * «• 



4 • • • • • • 



4 1 






4 • 

• 





4 • 

z 



) 


4 • 

o 





4 f 

«• 





4 1 

o 





4 • 



4 • • • • • 

m 


W M 

VI 


g • • • • « 

til 


4 1 lil 

Ul 


— • • • • • 

<M» | 


| w ♦ — 

3 


A • • • • • 

. 


4 « 

z 





4 « 

4 


¥••••• 



M 1 

X 


— « • • • • 



4 1 

u 


4 • • • * • 



4 a 


i 

(£«•••• 



1 i W • 

u 

I 




♦ 1 1 V • 

X 


kj • • ♦ • 

V* 


4 I 1 > 


■ 

' • • * • 

r» 1 


i * % »* 


| 




** - 

Ul 

; • 





4 a 

* 

h* 

Ml • • • « 

l 

#» 

1 1 

*» a 

'3 

15 



IT 


4 1 

If 




- 1 

4 1 



O • • • • 


H- 

* 4 1 

Ul 

z 



z 

4 1 

* 


u • • • • 


w 

4 1 

< 

■o 

4 • • • • 

r 

o 

4 t Z 

X 

4 . 


O 

% 

4 10 




IX 


4 ♦ <M 

o 


4 • • • 



4 • 

4 - 

IA 

Ml • • • 


*• 

4 1 


in 

r • • • • 


lA 

4 1 

X 


4 • • • 


.n 

4 1 

3 


4 • • • 



4 I 

at 

1 

Ml • • 



4 • 



<4 • • • 



1 w 1 


1 

CM • • • 

o 


4 10 



* • • 

•n 


4 • * 


VI 

4 • • 

<v 

VI 

4 ♦ N 


*- 

Ml • • 


¥• 

4 I 


2 

Ml • • 


2 

4 1 


U 

C • • 


U 

4 1 


V> 

Ml • 


IT 

4 » 


Ul 

X ♦ 


Uf 

4 « 


ac 

— • • 


or 

4 a 


(L 

M • 


a. 

4 1 


w 

vf • 

in 

w 

S' liA 


QC 

u • 

»r 

or 

4 a j> 


4 • O 






X 

o 

* 


m > p x> ii -or^p»r 3 **n 
air rr^flUNWN--* 


x 
u 
4 
u > 


O4(vvro«iMaf0<«N«r 
-/> jr>r i v^mx - a 3 n 
rtMN«Jl-*T-NfONfl 
jtrTr^d^NftiN—** 


i I 


X 

o 


rNAL PAGfc is 

> KXtf? QUALITY 


\ i 


X 


* A 
3 + 

< 

olutl 

r>- 

V- • 

z 
*- o 
Oh 

WVI 

0.3 

U .3 

MIX 


0 

■a 

c 

Iw 

J 

2 

* 

X 

u 

'u 

r 

*■ 

1 ui 
cr 


w 

X 


\z 

1 A 


o 

& 


ir 

►-* 

2 

u 

4 

W 

or 

a 

Ul 

* 


mi 

i* 

4 


\J A 3 T fl>J- 

* -■'*•'»> n 

w rri 


< 

o 


Oo 


■ 

jd 


•l to _ ivhHIxo io?n-j i,NOla S 3 ‘ , n*kj jh t 3 8n s a ** m 01 non 


r 


«• I 
U. • I 
<• | 

«• • 
JO I 
m • I 
Mo t 4 
MO • | N 

t* • ♦ 
JO • | 

Jl • 4 I 

30 o I 
4 0 0 1 
MOO I 
Ml • • I 
*441 

Moot | *• 
oo O • M 

MO O I 

U • • • I 

«M 4 • • | 

M O O O | 

Ml • • • | 
MOO O I 
* 4 4 • I 
Mooo i rw 
"*•••• If* 
-••••♦ 
o • • • • i 
MO OO O I 
-•4 4 4 4 | 
v90 O O O | 


WO • 

• • • 
40 0 1 

400 1 
* • • I 
'll*! | 4 
uoo O | ty 
NO OOOO 
MOO 0 O I 


NO • • 4 4 « | 

4 0 0 0 0 0 1 
noooooo I 

>0 oooooo* I 
Mooooooo tt*w 
MOOOOOOOO liH 
40 0 0 0 0 0 0 0 00 
• oooooooooo I 

COOOOOOOOO I 
*••*•••••• I 

MOOOOOOOOOOO I 
MooOooooooo I 

NOOOOOOOOOOO I 
X444444440O* | 
MOOOOOOOOOOO t N 


> • • 


<4 • • • . 

u. • • 4 i* 

TO O O O 

•» 4 4 4 

40 0 0 0 - . 

4 0 0 0 00 

MO O 0 O 

OOOOOO 

u • • • m • • 

03 • • • 4 « • 


• I N 


• I 3 


I 

I 

I 

• N 

I 3 


• t 


(04 4 4 4 4 4 4 * | 

MO O O OO O I 00 

MOOOOOO O IN 
MO O O i 


• I 


rsj« » • • * * * 

NOOO ooooooo 
*4 4 4 4 4 4 Is • * 

Zoooooooooo . 

NOOOOOOOOOO l« 

NO IN 

44444444440>wi 




J1 « 
U. < 

U. o 


< 0 

o « 
9 < 


• t> 

I N 


14 • • • • 4 • 
W o o o o o o 


I 

I o* 


u < 
O i 



f4 • 

• 4 • 




I 

•* 



•l/» 

M m 

• • f 





IT, 

M * 0 « 0 0 



tf • 

• • • 





«• 

M 0 O 4 O 


0- 

* • 

• • 4 





H 

M • • M 


Z 

<4 

• 4 • 





Z 




•• 

• 4 • 





M 

< 4 4 4 • 


o 

M 

4 4 4 




• r 

o 


I ar 

& 


*04 




I O 

a 

rtiooi 

• C 



* 4 




♦ M 



♦ <N 



4 






r* • • * 4 


• 


* 0 





n 

* • 4 • 


Jr 


* 4 





o-> 

mOOI 


i 

’ 

oa 






4* 4 4* 




* 





i 

'*444 




* 






M 4 O O 










N 4 4 « 





O 4 



• O 


M 4 4 

• o 




T 4 



1 <-» 


MOO 

1 

«/» 



■* 



♦ IN 

tr 

Mil 

■0 rw 

0- 



04 




0- 

Ml 


.z 




r 



* 

* o 


u 







b 

• 4 


V 







W* 

* 4 


w 







Ul 

« • 4 


Of 




w 



or 

C 4 


a 




mm 



a. 

* • 


UJ 






1 ift 

w 

* 4 

I Ji 

ar 






1 X 

a 

•— 0 

l if 


-M • 

• 444 

4 4 

4 4 


♦ «N 

* 4 4 4 0 


♦ 


0- KJ JlXflN- a> r (4N« 

* b i *JI iA TZ » r*|#*>*N f*f> — — 


k/»N>«<MONr- » J1 M > <0 

9 -4 

TrTNNnNNN—- 


V i 


f + 


1 


y° 



I 


I 

i ■ » . * i 


i 




N 





Z 


O 

ul 


J 


mm 

«■» 

U. 



3 — D — « 

3 

MS CO T 9> 

a 

U • • • • 

►- 

*< 

o 

u. 

o 

UI 

• 


\A 

•« 

Ui 

u 

3 

\A 

-1 


< 


> 


a 

1 

u 


r 


QC 

IN>rt- 41 

O 

3> J'J* •* 

u 

X «!/(► — 

4T 


X 

ro* if 

«* 

< > 

X 

x - 



z 


o 

i 

o 




A 

r <sis — at 

3 

O-TO — 
X XCSC T 

i* 

-»•••• 

X 

2 --ON 

UI 

— -»NT I 

K 

III- 

W 

» 

X 


-< 


X 


4 


a. 

— ISrtT 

>£ 


z 


— • 

HUKU 


zzz z 


uJWUJ'jl 

v-l 

z z z z 

A 

x a. a. a. 
r r rr 

0003 

UUvJU 





» O 


t 


